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Solfonamid Ether Sabstltated Imidazoqumoilnes 

Field of the Invention 

This invention relates to imidazoquinoline compounds that have ether and 
S sulfonamide or sul£unide functionality at die 1 -position* and to pharmaceutical 

conqwsitions containing such compounds. A further aspect oftihis invention relates to die 
use of these conq)ounds as immunomodulatoxsy for inducing cytokine biosyndiesis in 
animals, and in die treatment of diseases, includmg viral and neq>lastic diseases. 

10 Backgronnd of the Invention 

The first reliable report on the Ifr-imidazo[4,5-c]quinoIine ring system, Backman 
et al., J. Org. ChePL 15, 1278-1284 (1950) describes die synfliesis of l-(6-methoxy-8- 
quinolinyl>-2-metfayl-l//'-iniidazo[4,5-c]quinoline for possible use as an antimalarial 
agent Subsequently, syntheses of various substituted lH-imidazo[4,5-c] quinolines were 

15 reported For example, Jain et aL. J. Med. Chem. 1 1, pp. 87-92 (1968), syndiesized the 
compound l-[2-(4-piperidyI)elhyl]-l//-imidazo[4,5-c]quinoline as a possible 
anticonvulsant and cardiovascular agent Also, Baranov et al., Chem. Abs. 85, 94362 
(1976), have reported several 2-oxoiniidazo[4,S<r]quinolines, and Berenyi et aL» L 
Heterocvclic Chem, 18, 1537-1540 (1981), have reported certain 2-oxoimldazo[4,5- 

20 c]quinolines. 

Certain l/f-imida2o[4,5-c]quinolin-4-amines and 1- and 2-8ub8tittttBd derivatives 
thereof were later found to be useful as antiviral agents, bronchodilatois and 
immunomodulators. These are described fai, inter alia^ U.S. Patent Nos. 4,689,338; 
4.698,348; 4^29,624; 5,037,986; 5;268,376; 5^46,905; and 5^89,640. all of which are 

25 incoiporated herein by reference. 

There continues to be interest in the imidazoquinoline ring system. Certain IH- 
imidazo[4,5-c] naphti^dine-4-amines, IH-imidazo [4,5-c] pyridin-4-amiiies, and IH- 
imidazo[4,5-c] quin0lin-4-amines having an ether containing substituent at the 1 position 
are known, lliese are descmbed m U.S. Patent Nos. 5,268,376; 5,389,640; 5,494,916; and 

30 WO 99/29693. 

There is a continuing need for compounds tiiat have die ability to modulate the 
immune response, by induction of cytokine biosynthesis or other mechanisms. 



1 



wo 02/46190 



PCT/US01/46S82 



Snminary of the Invcntimi 

We have foimd a new class of compounds fliat aie useful in indu^ 
biosynthesis in AtiiTimifl Accordingly, this invention provides iniidazoquinoline-4-aniine 
and tBtrahydroinudazoquinoIine-4-annne compounds tiiat have an ether and sulfonamide 
or sulfamide containing substituent at tte 1-position, The compounds are defined by 
Formulas (I) and (II), which are defined in more detail infra. These compounds share ^ 
general structural formula 




10 



wherein X, Ru Ri, and R are as defined herem for each class of conq)ounds havmg 
Formulas (I) and (11). 

15 The compounds of Formulas (I) and (11) are usefid as immune response modifien 

due to tibeir ability to induce cytoldne biosyndiesis and o^rwiae modulate the inunune 
response when adminiistBred to animals. This makes die compounds useful m die 
treatment of a variety of conditions such as viral diseases and tumors that are responsive to 
such changes in the immune response. 

20 The invention finther provides pharmaceutical conqx)sitions containing &e 

imminift response modifying compounds, and mediods of inducing cytokine biosynthesis 
in an aniitmi treating a viral hifection in an «"wnfti^ and/or treating a neoplastic disease in 
an gntmal by adminxstBring a compound of Formula (I) or (D) to the animal. 

In addition, the invention provides methods of synfliesizing the compounds of ttie 

25 . invention and novel intennediates usefid in the syntiiesis of ttiese compounds. 
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BetanedD«!iw.riptinn tfu.i^~,„ti „ 

«I»esented Fonnulas (0 and (n^, shown beto^^ 
or»uIfi„mdcllnu:tion.Htya,thel^K»ri^ 




(0 

'^^in: Xis-CHR,-,-CHR,-alkyl.,or-CHR,.alkeny|.; 
Ri is selected flam tbe group consisting oft 
-Ri-NRj-siDi-R^-aDcyl; 
-Rr-NRj-SQj-R^-alkenyi; 
-R*-NR3-S0r««-Myl: 

-V-NRr-SQr-RHietBnxqfcIyl; 
-lU-NKj-SOi-R,; 

-R4-NRa-S02-NRs-R4-aIkeiQrl; 
-R4-NR3-S02-NR5-R<-aiyl; 
-R4-NR3-SOj-NRrR«-hetBroatyI; 
-Ri-NRs-SOj-NRj-R^-licteiDcyclyi; and 
-R4-NR3-SO2-NH2; 

Ra is selected fiom file group consisting o£ 
^jydrogen; 
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-aOcenyl; 
-aiyl; 

-heteroaiyl; 
5 -heterocyclyl; 

-aUcji-Y-aJkyl; 
-alkyl-Y-alkcnyl; 
-alkyl- Y-aiyU and 

- alkyl or alkenyl substituted by one or more substituents selected 
10 fiom the group consisting of: 

-OH; 



-N(R5)2; 

-00-N(Rs)i; I 
15 -COCi-ioallqrl; 

-OO-O-Ci-io all^l; . 

-N3; 

-aiyl; 

"heteioaiyl; 

20 -heterocyclyl; 

-CO-axy^and 
-CO-heteroaiyl; 

Yi8-0-or-S(0)o4-; 
23 Ra is H. Clio alkyl, or aiylaOcyrl; 

each R« is independently alkyl or aOcenyU which maybe intemiptedby one 

or more -O- groups; or Rj and R4 can join together to fonn a ring; 

each Ba is independently H, Cuio alkyl, or C2.10 alkeiQ^l; 

lU is a bond, alkyl, or alken^, which may be inteirupted by one or more 
30 -O- groiq)s; 

R7 is Ci.to alkyl; or R3 and R7 can join together to form a ring; 

]iisOto4;and 
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each RpnH«nt is independently KlectBdfixHnfl, group consisting of C,. 

alM. C,.,o alkoxy, hydroxy, halogen and trifhioiomellvl; 

or a phannaceutically acceptable salt thereof. 
TTie invention also includes tetrahydioimidazoquinoline compounds that hear an 
etherandsulfimonadeorsulfiumdecontaimngsubstituentatthel-pori^^^ Such 
tetrahydroinridazoquinoline compounds an represented by Fonnuk (II)- 
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X-O-R, 



(H) 

wlwrem: Xi8-CHR4-,-dHR5-«lkyi.,or-CHR5^atenyH 
Ri is selected fiom dK group consisting o£ 
-IU-NR,-S02-R«-allgr!; 
-R»-NRj-S02-R<-alfcen^ 

-Rr-NRj-SOr-R<-heteroaoi; 

-R4-NRj-SOr-R<Hieterocycly]; 

-R4-NR3-SOJ-R7; 

-R^-NRj-SOi-NRj-R^-alkyl; 

-lU-NRa-SOr-NRa-R^-alkenyl; 

-R«-NRj-SOrNIlj-R«wuyl; 

-R4-NRj-SQ2-NR4-R«^etHoaij4; 
-R4-NR3-SOz-NRf-R«-heterocycI^: and 
-R4-NRa-SQrNHj; 

R2 is selected fiom die group consistmg o£ 
-l^drogen; 
-alkyl; 
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-heteioai^; 
-hctctocyclyl; 

5 -aDcyl-Y-aDcyl; 

-attyl-Y-alkenyl; 
-allcyl-Y-aryl; and 

- alkyl or alkenyl substituted by one or more substituents selected 
from the group consisth^ of: 
10 OEt 

-halogen; 

-N(Rs)2; 

-C0-N(Rj)2; 

•CO-Ci-io alkyl; . 
15 -CO-OC|.io alkyl; 

-N3; 

-aiyl; 

-heteroaiyl; 
-heterocyclyl; 

20 -CO-aiyl;and 

-CO-heteroazyl; 

Yi8-0-or-S(0>«-; 

is H, Ci-io alkyl, or aiylall^; 
25 each S4 is independently alkyl or alkeny], which may be intemipted by one 

or mote -O- groups; or R3 and R4 can join together to form a ring; 
each R5 is independently H, Ci.io aDcyl, or C2.10 alkenyl; 
lU is a bond, alkyl, or alkcnyt which may be interrupted by one or more 
-O- groups; 

30 R7 is Cmo alkyl; or R3 and R7 can join toge&er to farm a ring; 

n is 0 to 4; and 
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each R present is independently selected ftpm flie gmap consisting of Cmo 
alkyl, Ci-io alkojcy, hydroxy, halogen, and trifluoromeflijd; 
or a phaimaceutically acceptable salt 4ereo£ 

Preparatin q of flie (; :nmpf.im/l^ 

Compounds bftte invention can be prepared according to Reaction Scheme 1 
where R. R,. R2, X and n are as defined above. 

In step (1) of Reaction Scheme I a 2.4Klichloro-3Mutioquinoline of Fonnula X is 
reacted wifli an amine of Fomnila Ri^X-NH, to provide a 2HjUoio-3-nitroquinoKn^ 
amiicofFoimuLiXL Hie reaction can be carried out by adding Ihe amine to a sohition of 
a compound of Formuh X in a suitable solvent such as chloioform or dichlorwnethane 
and optionally heating. Many quinolines of Formula XI are biown or can be prepared 
using known synthetic methods, see for example. Andre et al.. U.S. Patent No. 4.988.815 
and references cited therein. Many amines of Formula R.-O-X-J^i are known/some ate 
15 '»™n>«5rcianyavailablcandothcr3canbypreparcdusingto^ 

In step (2) of Reaction Scheme I a 2-chloro-3-nitrDquinolin-4-aniinc of Fonnula XI 
. is reduced to provide a 2^oroquinoline-3.4^1iamine of Formub XH. Preferably. &e 
leduction is carried out using a conventional heterogeneous hydrogenation catalyst such as 
pktimmi on carbon or palladium on carboa The reaction can conveniently be carried out 
on a Parr apparatus in a suitable solvait such as eflianol, isopropanol or tohwne. 

In step (3) of Reaction Scheme I a 2-chlotoquinolme-3.4-dianiine of Formula Xn 
is reacted with a caiboxylic acid or an equivalent thereof to provide a 4-chloro-lfl^ 
imidazo[4.5-c]quinoUne of Formula XUL Suitable equivalents to caiboxylic acid mchufe 
otthoesteis and 1.1-dialkoxyalkyI alkanoates. The carboxylic acid or equivalent is 
25 selected such that it will provide tfie desired R2 substituent in a compound of Formula 

xm. For example, triethyl orthoformate wffl provide a compound where Ra is hydrogen 
and triethylorthoacetate win proviAi a compound where Ri is methyl. TTie reaction can 
be run m the absence ofaolvent or man inert sohent such as tohiene. The reaction is nm 

with suflBdentheatingtodriveofFanyalcohd or water formed asabypiodnct of the 
30 reactitn. . 

Alternatively. 8tq> (3) can be carried out by ^ teactmg die diamine of Formula Xn 
widi an acyl halide of Formula RaQOXS and then 00 cyclizmg. In part ® the acyl haUde . 



20 
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is added to a sohition of llie diamine in an inert solvent such as acetonitrile or 
dicUoromcthane. The xeaction can be earned oat at ambient temperatiite. Thepnxhict 
can be isokted using conventional methods. In part (ii) the product of part (i) is heated m 
an alcoholic solvent m Oe presence of a base. Preferably the product of part (0 is refluxed 
in ethanol in die presence of an excess of triediyhunine or heated with me&anolic 
ammonia. 

In step (4) of Reaction Scheme I a 4-chIon>-l^.imidazo[4,5-c]quinoline of 
Foraiula XIU is aminated to provide a l/f-imida2o(44-c]quinolin-4-amine of Fomula I. 
The reaction is cairicd out by heating (e.g.,125-175^ a compound of Fonnula Xm under 
pressure in a sealed reactor in the presence ofa solution ofammoma in an alkanoL The 
product or a phannaceutically acceptable salt thereof can be isolated using conventional 
mediods. 



Reaction Scheme I 




Compounds of the invention containing a sulfonamide group can be prepared 
accordmg to Reaction Scheme II where R, Ri. Rj, lU Xandnarc as defined above, BOC 



8 



WO02/4C190 



PCTAJS01/4<582 



10 



30 



is /««-*utoX3«a«lHHyl aiui R„ is -R^silkyl. 
where R« is as defined above. 

In step (1) of Reactira SchOTe n the ainiiK, group of an amim^ 
XrV is protected with a tert-butoxycaibony! group. A sohttion of the aminoalcohol in 
te tiahydiofunu, is treated with di-tert-butyl dicarbonate in die pn^ence of a base such aa 
sodium hydroxide. Many aminoalcohols ofFormulaXIVareconmierciallyavaih*le; 
0*08 can be prepared usii^ known synttetic mcflwds. 

In step (2) of Reaction Scheme n aprotected aminoalcohol of ForinutoXV is 
converted to an iodide of Fomuk XVI. Iodine is added to a sohrtion of 

triphenylphosphine and inudazole in dichkHomefluuie; fcen a sohiti^^ 

anunoalcoholofFonnukXVindichloromethaneisadded. The reaction is carried out at 
ambient tBiq)eiature. 

In step (3) of Reaction Scheme n a W-imidazD[4.5K:Jqninolin-l.yl alcohol of 
ForinukXVnisalkyhtedwiflianiodideGfFormuhXWtoprowdeaJfl'-hni^ 
15 c]quinolin-I-yl ether of Fonnula XVm. The alcohol of Formula XVH is reacted with 

sodium hydride in a smlable sohnnit such as N^Hiimethylfonnainide to ^ 
The iodide is added to the alkoxide solution at ambient tempemtme. After the addition is 
complete the reaction is stined at an elevated temperature (-100^. Many compounds of 
Fonnub XVH are known, see for example. Gerster. U.S. Patent 4.689.338; others can 
readily be prepared using known synthetic routes, see for example, Gerster et al.. U.S. 
Patent No. 5,605,899 and Gerster. U.S. Patent Na 5,175.296. 

In Step (4) of Reaction Scheme n a lff-imidazo[4,5-c]quhiolm.l-yl ether of 
Formula X\ra is oxidi2«d to pr««rfde a l^r-imi<hizot4,5^]q™noIh^ 
XKusingaconventionaloxidizmgagentcapableoffimmngNKHddes. Prefisrablya 
solution of a compound of Fotmnh XVm in chlorofinm is oxidized using 3- 
chloropcroxybenzoic acid at ambient ten^)erature. 

In step (5) of Reaction Scheme E a l/r.imida2o(4,5-c]quinolme.5N-oxide of 
Formuh XK is aminated to provide a l/r-imida2»[4.5^]quinolin^amine of Formula 
XX. Step (5) involves (i) reacting a compound of Formuk XK witii an acylating agent 
and then 00 nsacting the product with an aminating agent Part (i) of step (5) involves 
reacting an N-oxide of Formuk XK with an acykting agent. Suitable acyUting agents 
inchide alkyl. or arytaulfimyl chlorides (e.g...benezene8ulfbiiyl chloride, metfaanesulfonyl 
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chloiide, p-toloenesalfoiiyl chl ride). Aiylsidfimyl chlorides are preferred. Para- 
toluenesul&nyl chloride is most pzefened. Pait (fi) of step (S) nwolves reacting die 
product of part (Q with an excess of an amnmtiiig agent Suitable aminating agents 
include anamonia (e.g., m the form of aminonium hydroxide) and ammonium salts (e.g., 
5 ammonium caibonate»anmiomumbicaiboxiatB» aminonium phosphate). Ammonium 

hydroxide is preferred. The reaction is preferably carried out by dissolving the N-oxide of 
Formula XDC in an inert solvent such as dichloromethane or 1 ^-dichloroethane with 
heating if necessary, adding die aminating agent to the solution, and tiben slowly adding 
the acylating agent Optionally die reaction can be carried out in a sealed pressure vessel 

10 at an elevated temperature (85-10(f). 

In step (6) of Reaction Scheme n die protecting group ia removed by hydrolysis 
under acidic conditions to provide a lif-imidazo[4.S-c]quinolin^-ain]ne of Formula XXI. 
Preferably die compound of Formula XX is treated widi hydrochloric acid/edianol at 
ambient temperaCme or widi gentle heating. 

15 bt step (7) of Reaction Scheme n a lfr-imida2o[4^]iquinoItfr4-amine of Formula 

XXI is converted to a sulfonamide of Formula XXII which ia a subgenus of Formula I 
using conventional syndietic mediods. For exan^ile, a compound of Formula XXI can be 
reacted with a sulfonyl chloride of Formula RnS(02)CL The reaction can be carried out 
by adding a solution of the sulfonyl chloride in a suitable solvent such as dichloromethane 

20 ' or 1 -methyl-2-pyrrolidinone to a solution of a compound of Formula XXI at ambient 

temperature. Alternatively, a compound of Formula XXI can be reacted widi a sulfonic ' 
anhydride of Formula Ri iS(02)OS(C)2)Ri i. The reaction can be lun at ambient 
temperature in an inert solvent such as dichlQiomedmne in die presence of a base such as 
pyridine or N,N-dii8opropyiefhylamine. The product or a pharmaceutica^y acceptable s^lt 

25 diereof can be isolated using conventional mediods. 
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XIV 



(i) 



HO-Ri-l»^ 
XV R» 



yBOC (2) 



^BOC 
XVI Rj 




CcanpouiKb of Ob invcmtion containing a sulfonamide group can be pnipaied 

«ccordingtoRe«rtionSclieiBmwiie«R.R^R3.R^R,,.X««Inateasd^^^ 
and BOC is «9t-biiloxyGaifaon]l 

In step (1) of Reaction Scheme m the amino group of an amiooalcobol of Fonnula 
XXni is protected with a /crt-butoxycaibonyl group. A solution of the aminoalcohol i 
tetrahydrofonm is treated with di-tert-butyl dicaibonato in the presence of abase such i 
sodium hydroxide. Many aminoalcohols of Fonnula XXIE ate commeicially available; 
ofliera can be prepared using known synthetic mefliods. 



im 
las 
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In Step (2) of Reaction Scheme IQ a protected ammo alcohol of Fozmula XXIV is 
converted to a melhanesulfonate of Fomiula XXV. A solution of a compound of Formula 
XXIV in a suitable solvent such as dichloromc tone is treated with metfianesulfonyl 
chloride in the presence of a base such as triethylamine. The reaction can be canied out at 
5 a reduced temperature (0^. 

In step (3a) of Reaction Scheme HI a methanesulfonate of Formula XXV is 
converted to an azide of Formula XXVL Sodium azide is added to a solution of a 
compound of Formula XXV in a suitable solvent such as N,N-dimethylformamide or 
tetrahydrofuran. The reaction can be carried out at an elevated.temperatiire (80 - 100°C). 

10 ' In step (3b) ofReaction Scheme in a ccmqraundofFormula XXVI is alkylated 

widi a haUdeofFormuIaHal-Ra to provide a compound of FomiuIaXXVn. In 
compounds where Rj is hydrogen this step is omitted. The compound of Fomiula XXVI 
is reacted with sodium hydride m a suitable solvent such as N,N-dmietl^lformamide to 
form die anion and fiien combmed with the halide. . The reaction can be carried out at 

1 5 ' ambient temperature. 

In step (4) of Reaction Scheme III an azide of Formula XXVI or XXVn is reduced 
to provide an amine of Formula XXVDI. Preferably, the reduction is carried out using a 
conventional heterogeneous hydrogcnation catalyst such as palladium on carbon. The 
reaction can conveniendy be carried out on a Parr apparatus in a suitable solvent such as 

20 methanol or isq)ropanoL 

In step (5) of Reaction Scheme III a 4-chlon>-3-nitroqumoline of Formula XXK is 
reacted with an amine of Formula XXVm to previ^ a 3-nitroqutnoline of Formula XXX. 
The reaction can be carried out by addmgan amine of Formula XXVm to a sohxdon of a 
compound of Formula XXtX in a suitable solvent such as dichloromethane in die presence 

25 of a base such as triethylainine. Many qninolines of Formula XXDC are known 

compounds or can be prepared using known synthetic mediods. see for exanqile, U.S. 
Patent 4,689338 and references cited dierein. 

In step (6) of Reaction Scheme HI a 3-nitroquinoline of Formula XXX is reduced 
to provide a 3-aininoqumolinc of Formula XXXL Preferably, the reduction is carried out 

30 - using a conventional heterogeneous hydrogenation catalyst such as platinum on carbon. 

The reaction can conveniently be carried out Cai a Parr apparatus in a suitable solvent such 
as toluene. 
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In Step (7) of Reaction Scheme m a compouiul of Formula XXXI is lea^ 
carboxylic acidoranequivalent thereof to provide a l/f-unida2o[4.5H:]quinbIine of 
Fonnula XVm. Suitable equivalents to carboxylic acid include oithoesteis, and 1.1- 
dialkoxyalkyl alkanoates. TTie carboxyUc acid or equivalent is selected such that it wiU 
provide the desired Rj substituent in a compound of Formula XVm. For example, triethyl 
orftoformate wiD provide a compomid where R, ia hydrogen and triethyl ortfaovalmte 
wiDproyideacompomidwheieRaisbulyLtlieieactioncanberunintheabs^^ 
solventorinaninertsolventsuch.astoluene. The reaction is nm with snfficieat heating to 
driveoflfanyalcoholorwalerformedasalwroductoflheieaction. Optionallya 
catalytic amount of pyridine hydrochloride can be inchided. 

Alternatively, step (7) can be carried out by (i) reacting a compound of Formuh 
XXXI with an acylhaIideofFormutaR^O)a and thenfulcyclizing. Ihpartffltheacyl 
halide is added toasolutionofacompomid of Formula XXXI in an inert solvent such as 
acet9nitrileor.dichloromethane. Ibe reaction can be carried out at ambient temperature or 
at a ri«iuced temperature. &» part fii) the product ofpartOO is heated ii an alcoholic 
wlvent m the presence of a base. Preferably the product of part (i) is refluxcd m etham,! 
in the presence of an excess of triethyhmine or heated with metfaanolic ammonia. 

Stops (8), (9). (10) and (11) are carried out in the same manner as steps (4). (5). (6) 
and (7) of Reaction Scheme E 

Reaction Scheme m 
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Compounds of the invention ciontaining a sumunide group can be piepaied 
acconling to Reaction Scteme IV where R.R^R3,IUR,.R„.X««lnare as 



above. 



6i step (1) of Reaction Scheme IV a l^-imidazo[4.5-clquinolin- 4-amine of 
•F«nnnkXXIisieacledwithsulfe:yIchIoridetoge«^teinrituasulf«^^^^ 
FonnubXXXn. TT« "action c«i be canied out by adding a solution of sulfkylchlo^^ 
md,chlorometha«toaaohitkmof8con,po«ndofFon«daXXIindicUoromet^ 
ttepie««»oflequhnrfentof4<db^^ Tie leaction is preferably 

"med out at a reduced tempeoikiB (-78^. 

In step (2) ofReaction Scheme IV an amine ofFo^nukH^m5R„ is reacted with 
the sulfiunoyi chloride of FomiukXXXn to provide a sulfi«nide of Formula XXXm 
which U a subgenus of FonnulaL Hie reaction can be carried out by adding a solution 
contamiQg 2 e<puvalents of the amine and 2 equivalents of triettiylamine in 
dichloromethane to the reaction mixture from step (1). TTie addition is preferibly carried 
out at a reduced temperature (-7irC). Afler the addition is complete the reaction mixture 

mbeaHowedtowarmlDamMenttempeniture.Tl,ep,oductoraphannaceutically 
acceptable salt thereof can be isolated using conventional methods. 



Reaction Scheme IV 




XXXIII 
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' Compounds oftfaemvenlion can be pieparedac^^ 
whcce R,K2»R3.R4,R]i,Xandnaieas defined above. 

In step (1) of Reaction Scheme V a l/^iniidazo[4,5-c]qiimolm-4-amme of 
Fonnula XXI is reduced to provide a 6 J,8,9-tetrahydio-l/r-imida2o[4,5-c]quinoIm-4- 
amine of Formula XXXIV. Preferably die reduction is carried out by suspending or 
dissolving a compound of Fonnula XXI in trifluoroacetic acid» adding a catalytic amount 
of platinum (TV) oxide, and tiien hydrogenating. The reaction can be conveniently carried 
out in a Parr apparatus. 

Step (2) is carried out in the same manner as step (7) of Reaction Scheme n to 
provide a 6 J,8,9-tetrBhydxo-lif-inudazo[4,S-c]qninolm-4^^ of Formula XXXY 
which is a subgenus of Formula n. The product or a pharmaceutically acceptable salt - 
thereof can be isolated using conventional mefliods. 
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Reaction Scheme V 




Compounds of ^ iiivention containing a sulfemude group can be prepared 
20 according to Reaction Scheine VI whezG R, Bi, R3, lU. Rs. Ri i > X and n are as defined 
above. 

In step (I) of Reaction Scheme VI a lH.imidazo[4^-€]qumoliii-4-anune of 
Formula XXXIV is reacted with sulfuryl cUoride to generate in situ a sulfamoyl chloride 
of Formula XXXVL The reaction can be carried out by adding a solution of sulfiuyl 
25 chloride in dichlorooiediane to a solution of a compound of Fonnula XXXIV in 

dichloromethane in tfie presence of I equivalent of 4-(dimethylamino)pyridine, The 
reaction is prefimbly carried out at a reduced temperatur e {-liK)^ 
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In step(2)ofReactioiiScheineVIaiiainine fFonnula HNR4R,, is reacted with 
the sulfemoyi chloride of Fonnula XXXVI to provide a salfimdde of Fonnula XXXVH 
which is a subgenus of Formula IL Tbe reaction can be canied out by adding a sohition 
containing 2 equivalents of the amine and 2 equivalents of triethylamine in 
dichlotoinetbane to the reaction mixture from step (1). The addition is preferably carried 
out atareduced tempemture (-7jrC). After the addition is complete die reaction mixtui* 
caa be aOowed to warm to ambient temperature. TTje product or a phaimaceutically 
acceptable salt thereof can be isolated using conventional methods. 




N SOjCI, 



XXMV )^ XXXVI 




Tbe invention also provides novel compounds useiul as mtermediatBs in the 
synthesis of the compounds of Formulas (D and (H^. nwse intermediate compounds have 
die struetuial Formula (HI). 
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X is -CHR5-, -CHRs-aDgrl-, or -CHRs-alkenyl-; 
Rt is selected jGrom the group consisting of: 

-R4— NRa— SO2— lU— alkyU 

-R4— NR3— S02-R<r-alkonyt 

-R4-NRr-S02-R5-fliyl; 
• -R4-NRr-S02--RHieteiDaryl; 
-R4-^^3--SOr-3Mieteiocyclyl; 
-R4— NR3— SO2— R?; 
-R4-NR3-SOrNRrIU-4dkyl; 
-Hi-NRj-SOi-llRrlU-alkeiiy^ 

-R4-NR3-S02-NRrR«-l»tBroaiyl; 
-R4-NR3-S02-NRrIU-hetraocyc)yl;aiid 
-R4rNR3-Sb2-NH2; 
Ri is selected fiom tbe group consisting o£ 
•Irydrogen; 
-alkyl; 
-alkenyl; 
-aiyU 

-heteroaiyl; 
-heterocyclyl; 
-aO^l-Y-alkyl; 
-alkyl-Y-alkansI; 
-a]kylTY*aiyl; and 

- aDcyl or alkehyl substituted by one or more sobstituents selected 
fiom the group consisting of: 

-OH; 

-halogen; 
• -N(R5)2; 

-CO-NCRsh; 

-CO-Ci-io alkyl; 
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-C(K)-C,.,oall^ 

-Nj; 

-aiyl; 

-heteroaij^ 

•JielCTocyclyl; 

-CO-aiyl; and 

-CtWieteroaiyl; 
Yia-0-or^O)M-; 
R3 is H. C|.io aO^ or ai^all^l: 
each R4 is incfependenfly alkyl oralkei^ 
or morp -O- groups; or Ra and lU can jdn to fonn a ring; 
««'^I^«!indepen(JcntlyH.CMoaIkyl,<»rC2.ioaIk«iyJ; 
R« is a bond, or is alkyl or aflcenyl. which may be intemipted by one or 
. ^ore -O- groups; 

R7 is Ci.,0 alltyl; or Rj and R7 can join together to form a bond; 
nisOto4:and 

each Rpnssent is independently selected from the group consisting of C,.,o 
alkyi Cho aDcojcy, hydrojgr, halogen and trifluorometfaj^ 
or a phannaceuticaQy acc^table salt OeieoC 

As used herein, the tenns "alkyl". "alkenyr and the prefix "alk-" are inchis^e of 
boA straight chain and branched chain groups and of cyclic groups, ie. cycloalkyi and 
cycloalkenyL Unless odieiwise specified. Aese groups contain from I to 20 caibon atoms, 
with alkenyl groups coatainmg from 2 to 20 carbon atoms. Preferred groups have a total 
ofupto lOcaibon atoms. Cyclic groups can be monocyclic or polycyclic and preferably 
have from 3 to 10 ring caibon atoms. Exemphuy cyclic groups include cyclopropyl. 
cycloiwopytaietM. cyclopenfyl, cyclobayi and adamanfyl. 

In addition, the alkyl and alkenyl poitions of-X- groups can be.unsubstituted or 
substitutedby one or more substituents, which snbstituents are selected from flie groups 
consisting of alkyl. alkeii rl. aiyl. heteroaiyl. heterocyclyl. aiyhlkyl, heteroaiylalkyl. and 
h^erocyclylalkyL 
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The tenn "laloalkyl** b inclusive of groups that arc sub^ 
halogen atoms, including perflaorinated groups. This is also true of groups that include 
the prefix "halo-'*. Examples of suitable haloall^I groups are chloromethyl, 
trifluoromelbyl, and the like. 
5 The term ""aiyl" as used herein includes carbocydic aromatic rings or ring ^rstems* 

Examples of aiyl groups include phenyl, naphlbyl, btphenyl, fluorenyl and mdenyl. The 
term 'lieteroaryP includes aromatic rings or ring systems Aat contain at least one ring 
. hetero atom (e.g., O, S, N). Suitable heteroaiyl groups include fuiyl, tfaienyl, pyridyl, 
quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pytrolyl, tetrazolyl, imidazoIyU 

10 pyrazolyl, oxazolyl, Aiazolyl, benzofuranyl, benzoUnopbenyl, caibazolyl, benzoxazolyl, 
pyrimidinyl, quinoxaUnyl, benzoimidazolyl, benzothiazolyl, naphthyridinyl, isoxazolyU 
isothiazolyl, quinazolinyl, purinyU and so on. . 

*HcterocycIyr includes non-aromatic rings or ring systems lliat contain at least 
.one ring hetero atom (e.g., 0« S, N) and includes all of tfaeiully saturated and partially ' 

15 unsaturated derivatives oftiie above mentioned beteroaiy] groups. Exen^laxy 

heterocyclic groups include pyirolidinyl, tetzahydrofitranyl, morpholinyl, tiuomorpholhxyl, 
piperidizQl, piperazinyl, ttnazolidinyl, imidazolidinyl, and die like. 

The aryU heteioaryl, and heterocyclyl groups can be unsubstituted or substituted by 
one or more substituents independently selected fiom the group consisting of alkyU 

20 alkoxy, aikylthio, baloalkyl^ haloalkoxy, haloalkyltiiio, halogen, nitro, hydroxy, mercapto, 
cyano, carboxy, formyl, aryU aryloxy, arylthio, aiylalkoxy, arylalkylthio, heteroaiyl, 
heteroaryloxy, heteroaiylthio, heteroarylalkoxy, heteroarylalkyllhio, amino, alkylamino, 
dialkylamino, heterocyclyl, heterocycloalkyU allQrlcaifoonyl, alkenylcaibonyl, 
alkoxycarbonyl, haloaOQ^lcaibonyl, haloalkoxycaibonyl, aD^ltfaiocaiboi^I, aiylcaibonyl, 

25 heteroaiylcaxbony], aiylc»Q«arbonyl, heteroaxyloxycazbonyl, axyltfaiocaxbonyl, 

heteroaiyUiiocaibonyl, aUcanoyloxy, alkanoylthio, aiylcaibonyloxy, axylcaxbonyltiuo, 
aiylcarbonylanuno, aO^laminosulfonyl. alkylsulfonyl, aiybulfonyl, heteroaiylsuUbnyU 
aryldiazinyl, alkylaulfonylamino, aiylsulfonylamino, axylaDcylsuIfoiiylanmio, 
alkylcaibonylamino, aDcenylcarbonylamino, arylcarbonylamino, aiylalkylcaibonylamino, 

30 . heteroarylcaibonylaxnino, heteroarylaJkycaifoonylamino, aflQrlsulfonylamino, 
alkenylsulfonylanuno, aiylsulfonylamino, arylalkylsulfonylamino, 
heteroaiylsulfonylamino, heteroarylalkylsulfonylamino, aOcylaminocarbonylamino, 
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aDcenylanunocartenylamino. arylaounocaxbony^^ 
heteroaiylaminocaibonylannno. heteroaxylalkylcarbonylamino and. in Ihe case of 
hetcR^yclyl. oxo. If any other groups are identified as being "substituted" or -optionally 
substrtuted". then those groups can also be substituted by one or more of the above 
enumenited substitiienls. 

Certainsubstituenlsaiegenendlypiefcrred. For example, preferred R, groups 
mchido -R4-NR3-S02-R,-^i. -IU-NR3-S0:-R,-aiyl. and 
-lU-NRa-SOj-IU-heteroaiyl wherein the alkyl. aryl and heteroaiyl groups can be 
unsubstitutedors«bstitatBdandR4isp„.fen*lyc,hyleneorn-butylene. nriopheneand 
qumolmeareprefeiredhctaoarylgnmps Profen*ly no Rsubatituents are present (Le..n 
ISO). Preferred Regroups inchide hydrogen, alkyl groups havingl to4caA^ 
methyl, ethyl, propyl, isopropyl. n4,utyl. ««-butyl. isobulyl. ohI cydopropyhnethyi). 
meth<,xyed.yl.andethoxymethyl. For substituted groups such as substihited attyl or 
substituted aiyl groups, preferred substituents inctode halogen, nitrite, nielhoxy. 
trift«««iethyl,andtrifluoromethoxy.0ncormoreofflu5sepre^ 
l»««t. can be present in the conq>ounds of the mvention in any combina^ 

The invention is inclufflve of lie conqwunds descnT)ed herein in any of their 
phamuKcuticany acceptabte fom«. mctadhig isomers (e.g, diastereomers and 

enantiomenXsahs. solvates, polymorphs. B«l tie like, Inpaiticubr. ifacompoundis 
optically active, the invention specifically includes each of the compound's enantiomers as 
wen as racemic mixtures of the enantiomers. 

PhaimaccutTcal Comp n^irin^ fl and Rinl«f nr,1 Ao«.Vn-«y 

Phannaceutical compositions of the invention contain a therapeutically effisrt^ 
amouatof acompomid of the mvention as described above in combination with . 
pl»inac«iticany acceptri>to canier. 

The term "a tfaeiapeutically e£fective amounT means an amount of the compound 
«ii3Bcient to induce a therapeutic effect, suchas cytoldne mduction. antitumor activity, 
and/or mtivnal activity. Although the exact amomrtof active compound usedin a 
pharmaceuticalcompositionoffl«inventionwinvaryacco,dingtoficlo,,lmownto^ 
ofskill in fte art, such as the physical and chemical nahiieofflie compound, flie nature of 
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the carrier, and die intended dosing regimen, it is anticipated that die compositions f die 
invention will contain sufficient active ingredient to provide a dose of about 100 ng/kg to 
about SO tng/kg, preferably about 10 [ig/kg to about S mg/kg, of the compound to the 
subject Any of the conventional dosage forms may be used, such as tablets, lozenges, 
S parenteral fonnulations, synips, creams, ointments, aerosol formulations, ttansdermal 
patches, transmucosal patches and the Uke. 

The compounds of the invention can be administered as the single therapeutic 
agent in the treatment regimen, or the compounds of the invention may be administered in 
combination with one another or with odier active agents, including additional immune 
10 response modifiers, antiviials, antibiotics, etc« 

The compounds of die invention have been shown to induce the production of 
certain cytoldnes in e}q;>erimentBperfonned according to the These 
results indicate that &e compounds are useful as immune response modifiers that can 
modulate the immune response in a number of different ways, rendering them useiid in the 
15 treatment ofa variety of disorders. 

Cytokines whose production may be induced by the administration of compounds 
according to the invention generally include mterferon-a (IFN-a) and/or tumor necrosis 
&ctor-a CINF-cc) &s well as certain interleukins (DL). Cytokines whose biosynthesis may 
be induced by compounds of the invention include IFN-a, TNF-a, IL-1, IL-6, IL-10 and 
20 IL-12, and a variety of otiior cytokines. Among other effects, tiscse and otiier cytokines 
can inhibit virus production and tumor cell growtii, making the compounds usefUl in the 
treatment of viral diseases and tumors. Accordingly, the invention provides a metiiod of 
mducing cytokine biosynthesis in an animal comprising administering an effective amount 
of a compound or composition of the invention to the animal,. 
2S Certain compounds of die invention have been found to preferentially induce die 

esqTression of IFN-a in a population of hematopoietic cells such as PBMCs (peripheral 
blood monomiclear cells) contaming pDC2 cells Qnecursor dendritic cell-^e 2) widiout 
concomitant production of significant levels of inflammatory cytokines. 

In addition to die ability to induce die production of cytokines, the compounds of 
30 die mvention affect odier aspects of die innate nnmune response. For example, natural 
* killer cell activity may be sthnukted. an effect tiiat may be due to cytokine induction. The 
compounds may also activate macrophages, which in turn stimulates secretion of intric 
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oxide and the production of additi nal cytokines. Further, the compounds nay cause 
proliferation and differentiation of B-lynqihocytes. 

Compounds of the invention aho have an effect on flus acquired immune response. 
For example, although there is not beUcved Ip be aiy direct effect on T cells or direct 
induction of T cell cytoldnes. the production of flw T helper type 1 CThl) cytokine IFN-r 
is induced indirectly and the production of the T helper type 2 (TM) cytokines DW. IL-5 
and 11.13 are inhibited upon administration of ti» compounds. This activity means that 
tiie compounds are useful in the treatment of diseases where upreguktion of flie Thl 
i«?sponse and/or downregulation of the ThZ response is desired. In view of fl»e ability of 
compounds of tiie invention to inhibit Ok: 112 nmnm«5 response, the compounds are 

expected to be useflil m the treatment of atopic diseases. e.g.. atopic dermatitis, asflmia, 
allagy, anergic rhinitis; systemic lupus erythematosis: as a vacch^ 

"edi««ednnmumty:andpossillyasatreatonentforrea^ 
chlamydia. 

The immune response modi^ effects of tiie compounds nudce diem uaefid in 
the treatment of a wide variety of conditions. Because of flieir aUlity to induce the 
production of cytokines such as IFN^ and/or TNF-^x. the compoonds aie paiticolaily 
useful in tiie treatinent of viral diseases and tumors. This immunomodulating activity 
suggests tiuit compounds of the invention are usefiil m treating diseases such as, but not 
limited to, viral diseases including genital warts; common warts; plantar warts; Hepatitis 
B; Hepatitis C; Herpes Simplex Virus lype I and Type II; molhiscum contagiosum; 
variola, particukrly vaiiok major. HIV; CNfV; VZV; rhinovirus; adenovirus; influenza; 
and paa-mfluenza; mtraepttiielial neoplasias such as cervical inbaepitiielial neoplasia; 

human papiDomavirua(HFV) and associated neophaias; fungal diseases. e.fe. Candida, • 
aspergillus. and cryptococcal memngitis; neoplastic diseases, eg., basal ceU carcinoma, 
hairy ceU leukemia, Kaposi's sarcoma, renal cell carcmoma. squamous ceU caictnonu, 
myelogenous leukemia, multiple myeloma, meknoma. noiHHodgkin's lymphoma, 
cutaneous T-cell lymphoma, and other cancers; parasitic diseases, e.g. Pneumocystis 
camii, cryptosporidiosis. histoplasmosis, toxoplasmosis, tiypanosome infection, and 
leishmaniasis; and bacterial infections, e.g.. tuberculosis, and mycobacterium avium. 
Additional diseases or conditions diat can be treated using tiie compounds of flie mvention 
include actinic keratosis; eczema; eosinophilia; essential flirombocytfiaeniia; lepi^^ 
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multiple sclerosisrOmmen's syndrome; discoid lupus; Bowen's disease; Bowenoid 
papulosis; alopecia areata; flie iiihibition of keloid fonnation after surgery and oflier types 
of post-sui^gical scars. In addition, these compounds could enhance or stimulate the 
healing of wounds, including chronic wounds. The compounds may be useful for treating 

5 the opportunistic mfections and tumors that occur after suppression of cell mediated 
inmiunity in, for exan^le, transplant patients, cancer patients and HIV patients. 

An amount of a compound effective to induce cytokine biosyndiesis is an amount 
sufGcient to cause one or more cell types, such as monocytes, macrophages, dendritic cells 
and B-cells to produce an amount of one or more cytokines such as, for example, IFN-o, 

10 TNF-a, IL-1 , IL-6, IL-10 and IL-12 that is increased over the background level of such 
cytokbea. The predse amount will vaiy according to factors known in the art but is 
expected to be a dose of about 100 ng/kg to about SO mg/kg, preferably about 10 [igfkg to 
about5mg/kg. The invention also provides a method of treating a viral infection in an 
animal and a method oftreating a neoplastic disease in an aiiimal comprising. 

15 administering an effective amount of a confound or composition of the invention to tfie 
animal. An amount effective to treat or inhibit a viial infection is an amount that will 
cause a reduction in one or more of the manifestations of viral infection, such as viral 
lesions, viral load, rate of virus production, and mortality as compared to untreated control 
animals. The precise amount will vary according to factors known in &e art but is 

20 expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 |Ag/kg to 
aboutSmg/kg. An amount of a compound effective to treat a neoplastic condition is an 
amount diat win cause a reduction in tumor size or in fte number of tmnor foci Again, 
ttie precise amount will vary according to fitctors known hi die ait but is expected to be a 
dose of about 100 ng/kg to about SO mg/kg, preferably about 10 )ig/kg to about 5 mg/kg. 

25 ' The inveiition is further described by die foUowmg examples, which are pro^^ 

for iUustration only and are not iiitended to be limitmg m any way. 

In die examples below some of die compounds were purified using semi- 
preparative HPLC. A Waters Fraction Lynx automated purification system was used. The 
30 semi-prep HPLC fractions were analyzed using a Micromass LC-TOFMS and die 
appropriate fractions were combined and centrifuge evaporated to provide the 
trifluoroacetate salt of the desired compound. 
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Column: Phenomencx Luna C18(2). 10 x 50 mm. 5 micron particle size. lOOA 

pore; flow rate: 25 mUmin.;gradiemelution from 5^o/oBin4min.. then 65 to 95%B 
in 0. 1 min. then hold at 95% B for 0.4 mia. where A=0.05 trifluorD««tic «adAvater 
and B=0.05% trifluoroacetic acid/acetonitrUe; fraction coDection by mass-selective 
triggering. 



Examph 1 

^K2-{2.[4-amino-2-(2-meftoxyetliy!). 
lftMdaM[4,5-clquinolin-l-yq^ 




Ptot A 

A solution of 2-(2-aminoelhoxy)ethanol (29.9 6 0^76 mol) m 180 mLof 
tetrahydrofinan CnnO. under Na. was cooled to 0«^ and treated with 140 mL 
solution. Asolntionofdi-/«rr-butyldicarbonate(60.2g,0.276mol)inl8amLofTHF 
was flien added dxopwise over 1 h to the rapidly stirred solution. The reaction mixture was 

then aflowed to warm to room temperature and was stirred an additional 18 h. TTieTHF 
was then removed under reduced pressure and the remaining aqueous slurry was brought 
to pH 3 by addition of 15? jnL of IM H2SO4 solution. TTiis was then extracted with ethyl 
acetate (300 mL, 100 mL) uul the combined organic hyers were washed with HiO (2X) 
andbrine. "Hie organic portion was <hied over NaiSO* and concentrated to give tert-bulyl 
2-^-h3fdroxyeauiaqr)ethjicarbamate as a odorless oil (47.1 g). 
PaitB 

A rapidly stirred sohition of tert-butyl 2-(2-hydroxyefliQjcy)ethylcaibamatB (47.1 g. 
0.230 mol) in 1 L of anhydrbus CaiGi was cooled to 0»C under N2 and treated with 
triethylamine (48.0 mL. 0 J45 mol). Mcthanesul&nyl chloride (19.6 mL. 0.253 mol) was 
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Aen added dropwise over 30 mm. The leacticm mixtuie was then allowed lo wann to 
toom tempeiatuie and was stined an additional 22 h. The Teaction was quenched by 
addition of 500 mL satmated NaHCOa solution and the oiganxc layer was separated. The 
oiganic phase was Ihen washed wiA H2O (3 X 5 00 mL) and brine . The organic portion 
5 ' was dried over Na2S04 and concentrated to give 2- {2-[(terf- 

butoxycaxbonyl)aauno]etho^}ethyl methanesulfonate as a brown oil (63.5 g). 
Parte 

A stirred solution of 2-{2-[(/crt-butoxycarbonyl)amino]e1faoxy}ethyl 
methanesulfonate (63 J g, 0.224 mol) in 400 mL of N^'-dimethylforinamide (DMF) was 

10 • treated wifli NaNa (16.1 g, 0.247 mol) and the reaction mixture was heated to 90X under 
N2. After 5 h, the solution was cooled to room temperature and treated with 500 mL of 
coldHiO. The reaction mixture was then extracted with EtiOQX 300 mL). The 
combnsed organic extracts were washed with H2O (4 X 1 00 mL) and brine X 1 00 mL). 
The organic portion was dried over MgS04 and coiu:entEated to give 52.0 g of tertAmtyl 2- 

15 (2-azidoe1hoxy)6thyIcarbanute as a lig^t brown oiL 
PaitD 

A solution of tert-butyl 2-(2-azidoetiioxy)cthylcaibamate (47.0 g, 0.204 mol) m 
MeOH was treated wifli 4 g of 1 0% Pd on carbon and shaken under H2 (3 Kg/cm^) for 24 
h. The solution was then filtered tfirough a Celite pad and concentrated to give 35.3 g of 
20 crude tertAnxtyl 2-(2-aminoethoxy)etfaylcaibamate as a colorless liquid that was used 
without further purification. 

PartB • • 

A stirred solution of 4-ch]on)-3-nitioqu]noline (3 1 .4 g, 0.151 mol) in 500 mL of 
anhydrous 01202, under N2, was treated witii triethylamine (43 mL. 0.308 mol) and tert- 

25 butyl 2-<2-aminoedia]v)e%lcaibamatB (0.151 mol). After stirring overnight, tiie reaction 
mixture was washed with H2O (2 X 300 mL) and brine (300 mL). The organic portion 
was dried over Na2S04 and concentrated to give a brig^ yellow solid Reciystallization 
from ethyl acetate/hexanes gave 43.6 g of fert-butyl 2-{2-[(3-nitn)quinolin-4- 
yl)aniino]etiioxy}etl^lcaibamate as brig^ yellow ctystals. 

30 PartF 

A solution of ierr-butyl 2-{2-[(3-nitrDquinolin-4-yl)anDUiio]ethoxy}etiiylcaibamate 
(7.52 g, 20,0 mmol) in toluene was treated with 1 .5 g of 5% Ft on carixm and shaken 
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undcrHj(3Kg/cm^)for24L TTie solution was then filtered through a CeUte pad and 
concentratedtogive6.92gofctud rfirt-butyl2.{2-K3siiniaoquiiK>lm^ 

yI)anunoJethoxy}eaijdcaibamate as a yeflow synip. 
PartQ 

A solutim of tert-butyl 2-{2-[(3-amiiMquinolm-4- 
yOamiiio]ethoxy}e%lcart)aniate (10^ g. 29.5 imnol) in 250 mL of anhydrous CHiCfe 
was cooled to 0»C and heated wMi trieflqdainine (4 J8 ml, ^^^^ 
Melhoxypnvionyl chloride (3 JO mL, 30.3 nrinol) vas then «Ued dipp^ 
Tlie reaction was then waii«5d to room leniperatuiB and stirTm^ 
The reactionniixlme was then concentrated under reduced piessme to give an orange 
solid. Thiswasdissolvedm250mLofEtOHandl2.5mLoftrietlvhmiinew^ 
ThemixturewasheatedtorefhuandstirredunderNjovemight •nier«ictionwaathen 
concentrated to dryness under reduced pressure and treated with 300 mL of EtjO. Hie 

mixture was th« filtered and the filtrate was concentrated under redu«^ 

a brown solid The soUd was dissolved in 200 mL of hot MeOH and treated with activated 

charcoal The hot solution was filtered and concentrated to give 11.1 g of /ert-butyl 2-{2- 

[2-(2-methoxyethyD-lfl'.imidazo[4.5^]quinolin-l-yllethoxy}ethylcaibama^ as a yeUow 
syn^. 

PartH 

A solution of terf^utyl 2-{2-|:2-(2.methoxyefhy0.1fl:imidazo[4!5<Jquinoliri.l- 
yl]ethoxy>ethylcarbamale (1022 g. 24.7 nrnwl) m 250 mL of CHClj was treated with 3- 
chloroperoxybenzoic acid (MCPBA. 77%. 9.12 g. 40.8 mmol). After stining 30 min. the 
reaction mixture was washed with 1% Na^COj sohition (2 X 75 mL) and brine. Hk 
organic layer was then dried over NaiSO^ and concentrated to give 10.6goftert-bu^2- 
{2-[2K2-methoxyethyl)-5.<ixido-l^.imida2o[4,5H;]quinolin-l-yn^ 

as an orange foam flmt was used wittiout funher purification. 
Paitl 

A solution of tert-bfOyl 2-{2-P-(2^nethoxyethyl)-5K)xido-l/f-imidazo[4.5. 
c]qHinolin-l.yl]elhoxy}elfaylcarbain8te (10.6 g, 24.6 mmol) in 100 mL of U- 
dichloroetbane was heated to 60«X; and treated with 10 mL of co&eentnted NHiOH 
solution. To the rapidly stirred solution was added solid p-toluenesulfimyl chloride (7.05 
g,37.QmmoDoveral0niinperiod. The reaction mixtuie was treated wifli an additional 1 
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mL ccmcentiated NH4OH solution and flien sealed in a piessuie vessel and beating was 
continued for 2 11 The reaction mixture was then cooled and treated with 100 mL of 
CHCI3. The reaction mixture was tiien washed with H20, 1% NaiCOa solution (2X) and 
brine. The organic portion was dried over Na2S04 and concentrated to give 10.6 g of /er/- 
5 butyl 2- (2-I4-amino-2-(2-metiioxyetiiy0-lH-imidazo[4,5H:]quinolin-l- 
yl]e1hoxy}ethylcarbaniatB as a brown foam. 
PartJ 

Tert-butyl 2-{2-[4-ainino-2-(2-methoxye%l)-l/r-imidazoi4,5-c]q[uinolin-l- 
yl]etfaoxy}etiiylcarbamate (10.6 g, 24.6 mmoO was treated with 75 mL of 2M HQ in 

10 EtOH and die mixtoie was heated to lefhix with stining. After LSh, Hie reaction mixture 
was cooled and filtered to give a gummy solid. The solid was washed BtOH and Et^O and 
dried under vacuum to give the hydrochloride salt as a lig^ brown solid. The fiee base 
was made by dissolving the hydrochloride salt in 50 mL of H3O and treating with 10% 
NaOH solution. The aqueous suspension was then concentrated to dryness and the residue 

15 was treated witii CHCI3. The resulting salts were removed ty fatration and the filtrate was 
concentrated to give 3.82 g of l-[2-(2-aininoctiioxy)efliyl]-2-(2-metiioxyetiiyl>l/f- 
imidazo[4»5-c]quinolin-4'-amine as a tan powder. 
MS330(M + H)''; 

"H NMR (300 MHz. DMSO-J^) 5 8.10 (d, J = 8.1 Hz, 1 H); 7.66 (d. / = 8.2 Hz, 1 H); 
20 7.40 (m, 1 H); 7.25 (m. 1 H); 6.88 (br s, 2 H); 4.78 (t, 7 = 5.4 Hz, 2 H); 3.89 (t, J = 4.8 Hz. 
2 H); 3.84 (t,/= 6.9 Hz. 2 H); 3.54 (t,/ = 5.4 Hz. 2 H); 3.31 (s. 3 H); 3.23 (t,/ » 6.6 Hz, 
2H);2.88(t./«53Hz.2H). 
PartK 

25 amise (750 mg, 228 mmol) wm dissolved in 30 mL of anhydrous CH2CI2 and cooled to 
O^CunderNj. To the stirred solution were added EtaN (0.64 mL, 4.56 mmol) and 
mettianesulfonyl chloride (176 jiL, 2.28 mmol) and tiie reaction was allowed to warm to 
ioomtenQ)eratureover2h. The reaction mixture was then quenched by addition of 
saturated NaHCCh solution (30 mL). The organic layer was separated and washed witii 

30 H2O (3 X 25 mL) and brine, dried over Na2S04 and concentrated under reduced pressure 
to give a tan foam. The foam was dissolved in a miniTnimi amount of MeOH and EtzO 
was added and a solid percipitated firom the solution. TTie oflf-white solid was isolated by 
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filtation and dried to yield 385 mg of M(2-{2-[4-ammo-2K2-melh xyetI,yl)-lH- 
imuiaa,[4.5^]cp,molm.l.yl]eth xy}ethyDniethanesttlfiMuumde. m.p. 114 0-117 o«C- 
MS408(M + H)* • . 

'HNMR(300MHz.DMSCW.)68.05(d,y=7.6Hz.lH);7.61(d.y=85Hz.lH)- 
^42 (U= 8^ Hz. 1 H); 7^4 (U = 7.0 Hz. 1 H); 6.99 (t.y = 4.4 Hz. 1 H); 6.51 (a, 2 
H);4.76 (t./= 5.0 Hz. 2 H); 3.88-3.81 (n, 4 H); 3.41 (t. 7- 5.4 Hz. 2 H); 331 (s. 3 H)- 
323 (t. J- 6.9 Hz. 2 H); 3.04.259 (m. 2 H); 2.81 (s. 3 H); 
"C (75 MHz. DMSO-rf,) 151 «). 145.0. 132.7. 126.7. 126.6, 121.5. 120.5. 1 15.1. 70 5 
70.2.693.58.5,45.4.42.4.27.6. ** 
AnaL Calcd for Q.^,0,S^.23 H^ %c 52.52; %H, 623; %N. 17.01. Fo«h1: %C 
52.55; %H. 6.17; %N. 16.66 

Example 2 

^•<2-{2-[4-amino-2<2-ineflioxyBtM)76.7,84)-tetn^^ 
W-muda2o[4.5-c]qumolin.I.yl]eth<»y}ethyl)metli^^ 

PartA 

l-I2H2-AIninoethoxy)e%1^2K2-^KAoxyetlorl>l^^^ 
anniie(10.0ij,273nmu,0w«,di88olvedm50niof«fluoioaceti^ 
ftOjO-Og). ThoieactioniiiirtirewasaliakBnBiidw After4d.an 
additional 03 g of was added and hydn^on was centime 
Tte r««:tion was then fflteied tough CeKte ai«i concentoted 
giveabrownoil oil was dissolved in 200 fflLofH»0 then ,nadebaaic(pH~ll) by 
additionoflOo/oNaOHsoIution. TTiis was then extr«ted with CHQ, (5X75 ni)«Hi the 
combmed organic layers weie dried over NaaSd4 and concentrated to give 5.17gofl4^^ 
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(2-ammoetho;^)efliyl]-2-<2-mcflioxyc%I)-«J,8,9-tet^ 
4-amine as a tan solid. 
MS 334. (M + H)*; 

*:H NMR (300 MHz, CDCI3) 5 5.19 (s, 2 H); 4,49 (t, / = 5.4 Hz, 2 H); 3.84 (t, 7 = 6.6 Hz. 
5 2 H); 3.71 (t. J= 5.4 Hz, 2 H), 336 (t, 7= 5.2 Hz, 2 H); 3.28 (a. 3 H); 3.15 (t,/= 6.6 Hz, 
2 H); 2.95 (m, 2 H); 2.82 (m, 2 H); 2.76 (t, J = 5.1 Hz. 2 H); 1.84 (m. 4 H), 1.47 (br s, 2 
H). 
PaitB 

l-[2-(2-Aminoethoxy)cthyl]-2K2-methoxyethyl)-6,7,8,9-tetrah 
10 imidazo[4,S-c]q^olin-4-a]mne (1 .00 g, 3.00 nnnol) was dissolved in 30 noL of anhydrous 
CHiCk and cooled to O^C under N2. To die stirred solution were added Et^N (0.84 mL, 
6.00 nunol) and metihanesulfonyl chloride (232 pL, 3.00 nunoQ and flie reaction was 
allowed to warm to room tenq)eratureovenu^it The reaction mbcture was then quenched 
by addition of saturated NaHCOa solution (30 mL). Hie organic layer was separated and 
1 5 washed with 1^0 and brine, dried over Na2S04 and concentrated un^ reduced pressure 
to give a yellow solid. Hie solid was triturated with Et20 and a few drops of MeOH. The 
resulting white powder was isolated by filtration and fiirdier purified by column 
chromatography (Si02, 3% MeOWCHCl^ saturated with aqueous NH4OH) to give 389 mg 
ofN<2-{244-amin<>-2-(2-methoxycthyl)-6,7,8,9-tetrahydro-liy-imida2o^^ 
20 yl]ethoxy}ethyI)m6thanesulfonamide as a white powder. m.p. 151.0-153.0 °C; 
MS412(M + H)''; 

*H NMR (300 MHz, DMSO-J^) 5 7.00 (t. J = 5.4 Hz, 1 H); 5.68 (s, 2 H); 4.44 (t, J = 5. 1 
Hz, 2 H); 3.77 (t, 7 = 6.8 Hz. 2 H); 3 .68 (t. 7 = 5.0 Hz, 2 H); 3 .39 (t, J = 5.8 Hz, 2 H); 
3.28 (s. 3 H); 3.1 1-2.99 (m, 4 H); 2.92 (m, 2 H), 2.82 (s, 3 H); 2.65 (m, 2 H); 1.75 (m, 4 
25 H); 

"C (75 MHz, DMSO-*) 151.3, 149J, 1463, 138.4, 124.9, 105.6, 70.6. 70.5. 70.1. 44.5, 
42.4, 32.7. 27.6. 23.8. 23.1. 23.0. 

Anal. Calcd for Ci8lW^$04S: %C. 52.54; %H, 7.10; %N. 17.02. Found: %C, 52,47; %H, 
7.22; yoN. 16.83. 
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Example 3 
iV-(2-{2-[4-ainino-2-(2-methoxycthyI>- 
•iimda2o(4,5-c]qumolin-l-yl]ethoxy}c%^^^ 
NH2 




1 lV^^"^ 



0 




Part A 



■I 



Sodium hydride (60% ofl dispeision, 9.1 g, 228 mmol) was placed in a lomid 
bottom flask and waited with hexancs(3X)u^^ The dried sodium hydride was 
treated with 800 mL of anhydiouaTHF. A solution of fcft-bufyl 2-(2- 
a2idocfhoxy)etIiylcaibamate (4 1 .9 & 1 82 mmol) in 200 mL of THF was then added to the 
stirred sodhmi hydride solution over 40 mm. After addition was complete, the rwiction 
was stined an additional 20 mm followed by addition of methyl iodide (13.6 mL, 218 
mmol). After stkring overnight, ttereacticm was quenched wi^ 
NaHCOa solution. The reaction mixture was flien treated wifli 200 mL of H2O and 1 L of 
EtjO, The organic phase was separated and washed witfi HjO and brine. The organic 
portion was then dried over MgS04 and concentrated under reduced pressure to give 41.9 
g of tert-bufyl 2-(2-azidoethoxy)ediyl(mefliyI)carbamate as a yellow liquid. 
Parts 

A solution of tert-bu^l 2-(2-a2idoedioxy)ethyl(mediyl)carbamate (41 .9 g, 170 
mmol) m 600 mL of MeOH was treated wifli 2.5 g of 1 0% Pd on carbon and shaken under 
K2(3Kg^cm')for24h. The solution was then fntered flirou^ a CeUie pad and 
concentrated to give 37.2 g of crude /crt-butyl 2-(2-«nmoeflKHcy)efli^(medtyOcari)amate 
asalifijityenowliqaid. 
Parte 

A stirred solution of 4-chloro.3-mtroquinolinc (323 g, 155 mmol) m 400 mL of 
anhydrous CH2CI2, under N2. was treated with trieftyUunmc (43.1 mL, 310 mmol) and 
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rcrt-butyl 2-(2-aininoethoxy)ediyl(me&yl)caibaiiiate (37.2 g, 171 nunol). After stirring 
overnight the leaction mixtuie was washed wifii H2O (2 X 300 mL) and biiae (300 mL). 
The organic portion was dried over Na2S04 and concentrated to give a brown oil. Column 
chromatography (SiOz, 33% ethyl acetate/hexanes-67% e&yl acetate/hexanes) gave 46.7 g 
5 of /ert-butyl metiiyl(2-{2-[(3-dtn}quinolin'4-yl)aniino]ethoxy}ethyl)carbaniate as a 
yellow solid 
PartD 

A solution of terf-butyl methyl(2-{2-[(3-nitroqujnoliii-4- 
yl)ani]no]eflio3^}efliyl)catbaniatB (6.56 16.8 mmol) in 75 mL of toluene was treated 
10 with 0.5 g of 5% Ft on carbon and shaken under 1X2(3 K^cm^) for 24 h. Tlie solution was 
then filtered through a Celite pad and concentrated to ^ve 6.8 g of crude UsriApstyl 2- {2- 
[(3-anmoquinolin4-yl)amino]etiioxy}ethyl(me%l)carbaniate as an orange syrup which 
was carded on without finlher purification. 
PartE 

15 Asolutionof tert-butyl2-{2-[(3-arninoquinolin-4- 

yl)amino]ethoxy}ethyl(mcthyI)caIbamate (6.05 g, 16.8 mmoO in 200 mL of anhydrous 
CH2CI2 was cooled to O^^C and treated with triethylamine (2.40 mL, 17.2 nmiol). 
Methoxypropionyl chloride (1.72 mL, 172 mmol) was then added dropwise over 5 min. 
The reaction was then warmed to room temperature and stirring was continued for 3 h. 

20 The reaction mixture was then concentrated under reduced pressure to give an orange 
solid Tins was dissolved in 200 mL of EtOH and 7.2 mL of trietiiylaxnine was added 
The mixture was heated to refhix and stirred under Niovernii^t The reaction was then 
concentrated to dryness under reduced pressure and treated with 300 mL of Et^. The 
mixture was tiien filtered and ^e filtrate was concentrated under reduced pressure to give 

25 a brown solid. This was dissolved in 300 mL of CH2CI2 and washed with H2O and brine. 
The organic portion was dried over Na2S04 and concentrated under reduced pressure to 
give a brown oil. The oil was dissolved in 100 mL of hot MeOH and treated with 
activated charcoal. The hot solution was filtered and concentrated to give 720 g of tert- 
butyl 2-{2-[2-(2-metiioxyetiiyI)-lH-imidazo[4,5-c]quinolin-l"- 

30 yi]ethoxy } etfayi(mediyl)carbamate as a yellow syrup. 
PartF 
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A8oIutionoftert-bulyl2.{2-(2-(2-methoxyethyI>lH-imdazo[4.5-c]qu^^ 
yl]ethoxy}elM(n«thyl)cail«mKrf*(7^0g. ^ 

wilhMCPBA(77%.4.32&19JiiunoD. Afierstiiring6h.thereacti«mmixtaiewas 
treatedwithsatuiHtedNaHCO,solutionandtehyerswe«a^ ITworgaaic 
portion was washed with H2O and l«inefl«n dried over Na2S04 and coiKe^ 
7.05 g of /«t-butyl 2-{2-[2K2.inethoxyeM>5^do.Uf.imidazo[4.5<]quinolin.l. 
yl]ethoxy}elhyi(me<hyl)caibaaiatB as a light brown soUd. 
PartG 

A solution of tert-butyl 2-{2^2-(2-meflioxyethyl)-5-oxido-lJ7-inrida2o[4,5. 
c]qumolin-l-yl]ctho:(y}ethyI(methyl)caAaniatea^^ I5.9nm.o0in lOO mLof 
dichloioetfaane was heated to SO"^ and treated with 5 mL of concentrated NH4OH 
solution. To the rapidly stirred solution was added soUd p-toluenesulfonyl chloride (3 J3 
g.l7JniinoI)overalOminperiod. The reaction mixture was treated with an additional 5 
inL concentrated NH^OHsohition and then sealed inapressuie vessel and^^^ 
contimiedfe4k The reaction mixture wai then cobWm^^^^ lOOmLof 
CHjQi. The reaction mixture was then washed widi B30, 1% NajCQa sohrtion (3X) and 
brine. Theorgamcportionwa8driedovBrNa2SO4andconceiitraiedtogive6J0goftert- 
butyi2-{2-[4-amino-2K2-methoxyethyl)-W-imidazo[4^]quinolm.l. 

yl]ethoxy}ediyl(mediyl)carbamatB as a brown oil 
PaitH 

Terr-butyl 2-{2.[4-ainino-2-{2-methoxycthyl)-lfl:imidazo[4.5-^]quinoli^ 
yl]ethaxy}ethyl(metfayl)cari)aaiale (6.50 g. 14.7 mmol) was dissolved in 100 mL of EtOH 
and treated witii 20 mL of 2M HQ m ElOH and the mixture was heated to reflux with 
stirring. After 6 h, tiie reaction mixture was cooled and filtered to give a gummy soUd. 
He soKd was wished wiflr EtOH and EtiO and dried mider vacmmi to give flw 
hydrocUoride aah ia a ligk brown powder/The fiee base was made Iqr dissoh^ 
hydrochloride8altm50mLofH,Oandtreatingwith5mLofconcentral»dNH«OH. Ihe 
aqueous suspension was extracted wifliCHaj (5 X 50 mL). The combined organic hirers 
were dried over NajSO^ and concentrated to give 3.93 g of 2-(2-metiKayeflvl)-I.{2-C2- 
(mcthylamino)ethoxy]ethyl}.lff.imidazo[4^^]quinoliiH^^ as a Ian powder. 
MS344(M+H)*; 
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•h NMR (300 MHz, DMSO-di) 8 8.07 (d, 7 =■ 7.7 Hz. 1 H); 7,62 (dd, / = 1.0, 8.3 Hz, I 
H); 7.42 (ddd, 7= 1.0, 7.1, 8.2 Hz, 1 H); 7.22 (ddd, J = 1.1, 7.1, 8.2 Hz, 1 H); 6.49 (s, 2 
H); 4.75 (t, y = 5.1 Hz, 2 H): 3.83 (t, J = 6.8 Hz, 4 H): 3.35 (t, y = 5.6 Hz, 2 H); 3.30 (s, 3 
H); 3.21 (t, y = 6.9 Hz, 2 H); 2.45 (t, 7 = 5.6 Hz. 2 H); 2.12 (s, 3 W). 
5 Parti 

2K2-Mc&oxye%l)-l-{2-(2Kmetfiylamiiio)etbDxy]e1hyl}-lH-imidazo^^^ 
c]quinoIin-4-ainme (1.00 g, 2.92 mmol) was dissolved in 30 mL ofaabyium CH2CI2 and 
cooled to 0°C imdei N2. To flie stined sohtion weie added EtiN (0.81 mL, 5.81 mmol) 
and methaoBSulfoayl chloride (226 \iL, 2.92 mmol) and tihe leacdon was allowed to wann 

10 to nxnn tempeiataire ovemiglit The reaction mixture was fhenquenclied by addition of 
satunled NaHCOs sohilion (30 mL) and CHjCb (30 mL). Tin organic layer was 
separated and washed wifli %0 and Inme, dried over Ni^S04and conceotiatBd mider 
reduced pressure. Crystallization of fhe residue fiom EtOAc and CI^Clz gave 756 mg of 
AK2-{2-[4-amino-2-<Z;mefho]^tii^lir-irnUazo[4,S-c]quinoli^ 

15 mefliyimetiian&ulfonainide as tari crystals. tn.p. 145.0-146.5 "C; 
MS422(M'I-^^ 

'H NMR (300 MHz; DMSO^) S 8.06 (d, 7 = 7.8 Hz, 1 H); 7.61 (dd, J = 0.9, 8 J Hz, 1 
H); 7.42 (t, /= 7.2 Hz, 1 H); 7.23 (ddd, J = 1.0. 7.0, 8.0 Hz, 1 H); 6.50 (s, 2 H); 4.77 (t. J 
= 5.0 Hz, 2 H); 3.87 (t,y= 5.0Hz, 2 H), 3.83 (t,y = 6.8 Hz, 2 H); 3.48 (t, J= 5.5 Hz, 2 
20 H); 3.30 (s, 3 H); 3.22 (t,/ = 6.8 Hz, 2 H); 3.13 (t,/ = 5J Hz, 2H); 2.77 (s. 3 H); 2.63 (s, 
3H); 

"C NMR (75 MHz, DMSO-*) S 153.9, 153.8, 147.0, 134.6, 128.6, 128J. 123.4, 122.5, 
1 17.0, 72.4, 71.2, 60,4, 51.1, 47.3, 37 J, 31 X 29.6. 

AnaL Calcd for Ci9HnNsP4S: %C, 54.14; %H, 6.46; %ti, 16.61. Found: %C 53.92; %H, 
25 6J2;%N, 16.47. 
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Example 4 

A^-{2.[4^uiiiiH).2<2-ineliioxyefliy0-6.7.8,9^etni^^ 
W-inudazo[4^-c]qumoIin-I.yl]eaK«y}e%l)^.i^^ 




PartA 

2<2.Methoxye%l>l-{2^2<incdoiaiim^ j. 
cjquinolin^inc (4.22 g. 12.3 -moD w« di«K,Kcd in25 mLof tfflu««««io«id«ul 
treatedwithPtO,(0.5g).TTic«actionnuxturewassluAen»^ ^4 

d. an ««iditional 0.5 g of PtOj was added and hydrogenatioa was continued f« 
additional 3 d Tlu, reaction nuxture was then fatenxi flnouBh tt^^ 
UDderieducedpiBssuxetogiveayellowoa. He yeUow oil was dissolved in 50 mL of 
«iOandexl«ctedwill,50mLofCHa3. The oiganic portion was lemoved and 
discanled. The aqueous portion was then made I«ic(pH~12) by addition of 10% NaOH 
whttHa. ™3w«i then extracted with CHQ, (6 X 50 inL) and Itecombmrf organic 
layen,weredriedoverNa.S04andconcentratedtDabrownoiL The brown oil was 
dissoIvedinlOOmLofhotMeOHaadtreatedwilblgof-^tivatedcharcoaL Tbehot 
soIutionwasffltered.toughC.Kteandconcentnrtedtodiyne88. TT» resulting gunnny 
sohd was concentrated several times with Et^O to give 3.19 g of 2K2HneflK«yell,yI).l.{2. 
[2<metlvhunino)ethoxy]e%lHJ.8«)-tetrahydro-l^^^ 
an off-wiutB powder. 

MS348(M+H)*; 

'HNMR(300MH^CDa3)5 4.84(s,2H);4.48(t,y=5.7Hz.2H);3.84(U = 67Hz, 
2H);3.70(t.y.5.7Hz.2H):3.46(t.y=5.1Hz.2H);3.36(s,3H);3.14(t.J=6.7Hz. 
2 H); 2.96 (n, 2 H); 283 (n, 2 H): 2.65 (t. y =. 5.1 Hz. 2 H); 2 J6 (s. 3 H); 1.85 (n, 4 H). 
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PartB 

(2K2-Methoxyethyl>l-{2-[2-(me%lammo)ethoxy]etiiyI}-6,7,8,9-te 
imi<lazo[4,5-c]qumolin-4-amiiie (750 mg, 2.16 mmol) was dissolved in 30 mL of 
anhydrous CH2CI2 and cooled to 0°C under N2. To the stirred solution were added EtaN 
S (0.60 mL, 4.32 mmol) and methanesulfonyl chloride (167 pL, 2.16 mmol) and the reaction 
was allowed to warm to room temperature over 3 h. The reaction mixtmie was tten 
quenched by addition of saturated NaHCOj solution (30 mL) and CH2CI2 (30 mL). The 
organic layer was separated and washed with E^O and brine, dried over Na2S04 and 
concentrated under reduced pressure. Purification by column chiomatDgrapfay (SiQzi 3-5% 

10 MeOH/CHQa saturated with aqueous NH4OH) gave the product as a colorless glass. The 
material was Oen concentrated with uo-propyl alcohol to give a syrup which solidified 
upon standing in the fieezer. The solid was dried under vacuum to give 437 mg of N-(2- 
{2-[4-amino-2-(2^eAoxycthyl)-6,7,8,9-tetrahydn>-liy-imidazo[4^H:^ 
ynethoxy}ethyl)-NHnetfaylmethanesulfonainide as off-white crystals. 

15 m.p. 115.3-117.8 »C; 
MS426(M + H)*; 

NMR (300 MHz, DMSO-i/tf) 5 5.65 (s, 2 H); 4.44 (t, 7 - 5.2 Hz, 2 H); 3.76 (t, J = 6.9 
HZ.2H), 3.70 (t, 5.3 Hz, 2 H); 3.47 (t,/ = 5.5 Hz, 2 H); 3.27 (s, 3 H); 3.15(t,y = 5.5 
HZ.2H); 3.08 (t,/=» 6.9 Hz,2H); 2.93 (m.2H); 2.78 (s,3H); 2.65 (s, 3 H); 2.64 (m,2 
20 H);1.74(m.4H); 

"C NMR (75 MHz, DMSO-<fc) 5 1512. 149.3. 146.3. 138.5. 124.9. 105.6, 70.6, 70.5. 

69.2,58.4.49.2.44.5.35.4,35.2,32.7,27.6.23.8.23.1,23.0. 

Anal. Calcd for Ci9H27N5O4S*0.40 CsHjO: %C, 53.97; %H, 7.67; %N, 15.58, Found: 

%C, 53.71; %H, 7.48; %N, 15.77. 
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Example 5 

2-Butyl-l.{2-I2-(l,Wioxidoi3 thiazolidin-2-yl)€th ;iy]ethyl}- 
lff.iiiiidazo[4^<Jqiiiiiolm-4-aniine. 




Under a nitrogen atmosphere, chloropropylsnlfonyl chloride (0.05 ml, 0.4<.mmo0 
was added dropwisetoasolution of K2<2-andnoethoxy)ethylI-2-butyI.ltf.hnidazo[4 5- 
cJqumoKa-JHnnine (0.12 g, 0J7 mmoO and triothylamh^ 

dichloiomeftane (5 ml). The reaction was stirred for 20 hours followed by removal of flie 
«A^inyacuo. The resulting oflf-white solid was dissolved in N,NKlimethylfomi^ 
(5mL) and l.lWiazabicyclo[5.4.0]undeo.7-ene (0.087ml. 0.58 mmol) was added. TTie 

reaction was stirred for 1 8 horns under an atmosphere of nitrogen ami then quenched with 
water and extracted with dichloiomethaae (2X). TT* organic fiactions were combmed. 
washed wift water foflowed by brine, dried (Na^04). filtered, and concentrated in vacuo 
to provide an off-white solid. Recyslallizationfiom ethyl acetate yielded 0.068 g of 2- 
bu^l.l-{2-(2Kl.l-dioxidoisothiazoUdin-2-yl)ethoxy]etlvl}-lfl^imi4^ 
•nunc as off-white crystals, m.p. 152-154»C 

'H^ (300MH2. DMSO^): 8 8.06 (d, J = 8.1Hz. IH). 7.62 (d. J = 7.9Hz. IH). 7 42 

(U = 7.6Hz, IH), 7.23 (U = 7.5Hz, IH), 6.52 (s, 2H). 4.73 (U = 4.99Hz. 2H), 3.86 (U 
' ^-"^ 2H). 3.46 (t, J - 5 JHz, 2H), 3.07 (t. J = 7.66Hz, 2H). 2.97-2.87 (m. 6H). 2 04 
(qumtet. J - 6.8H^ 2H). 1.81 (quintet. J - 7.6Hz, 2H). 1 .46 (sextet. J - 7.4Hz. 2H). 036 
(t.J-7JH!;3H^ 

"C-NMR(75MHz. DMSOkI.): 5 154.6. 1523, 145.1. 133.0. 126.8. 126.6, 121.6. 120.8. 
115J. 692, 69.1.47.0. 45.5.45.0.43.7.293,26.2.21.9. 18.1. 13.7; 
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Anal calcd for QiHigNsCbS^O^iO: %C, 57.84; %a 6.82; %N, 16.06; %S. 735. 
Found: %C, 57.90; %H, 6.79; %N, 15.92; %S, 7.55. 

S Examples 6 -26 

Part A- 

A solution of tert-butyl 2-{2-{(3-aimnoquinoIiih4- 

10 yl)ammo]etfioxy}etfa^caibainatB (3.46 g, 10.0 mmol) in 50 mL of toluene was treated 
witb triettyloitfaovaleiatB (2 J mL, 14.5 mmol) and the reaction mixtuxe was heated to 
reflux. A 25 mg portion of pytidimum hydrochloride was then added and refluxing was 
continued for 4 k The reaction was then concentrated to diyness under reduced pressure. 
The residue was dissolved in 50 mL of CHiOi and washed with saturated NaHCOa, H2O 

15 and brine. The orgatnc portion was dried over Na2S04 and concetrated to give a green oiL 
The green oil was dissolved in 50 mL of hot MeOH and treated with activated charcoal. 
The hot solution was filtered and concentrated to gjve 4.12 g of /erf-butyl 2-[2-<2-butyl- 
l/f-iniidazo[4,5-c]quinol]n-l-^etiioxy]ethyicaibamate as a yellow oiL 
PartB 

20 A solution of IM-butyl2-[2-(2-1}ufyl-lH-imida2o[4,5H;]qu]nolin-l^ 

yl)etfaoxy]efiiyIcaibamatB (4.12 g, 10.0 mmol) in 50 mL of CHiClz was treated with 3- 
chloroperoxybenzoic acid (MCPBA, 77%, 2^ g, 11.2 mmol). After stirring for 5 h, flie 
reaction mixture was treated with saturated NaHCOs solution and the layers were 
separated. The organic portion was washed witii H2O and brine tiiien dried over Na2S04 

25 and concentrated to give 3,68 g of /crt-butyl 2-[2-{2-butyI-5-oxido-l//-imidazo[4,5- 
c]quinolin-l-yl)edioxy]ediylca]:foamate as a light brown foam. 
Parte 

A solution of teit-butyl 2-[2-(2-butyl-5-oxido-lff-imidazo[4,5-c]quinolin-l- 
yl)ethoxy]ediylcaibamate (3.68 g, 8.60 mmol) m 100 mL of i;Z-dicUoroetfaane was 
30 heated to 80 and treated widi 10 mL of concentrated NH4OH solution. To the rapidly 
stirred solution was added solid p-toluenesnlfonyl chloride (1.87 g, 9.8 1 mmol) over a 10 
minperiod. Thereactionmbcture was then sealed ni a pressure vessel and heating was 
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continucdforah. The reaction nuxture was thencooled and treated with 100 of 

OfcCt THe reaction mixture w«, then washed with H.0. 1 % Na.C03 solution (3X) and 

bim The oigaiuc portion was dried over Na,S04 and concentrated to give 3.68 g of tert- 

butyl2-[2K4^2.butyl-W-imidazof4,5-.]<^inolin-l^ 

light brown foam. 

PartD 

Tert-butyI2w[2-(4-amino-2-bulyI.ljy.imidazo[4,5-<:]quinoB^ 
yDetfaoxyJetfaylcarbamate (3.68 g. 8.60 nunol) was suspended in 20 mLof 2MHa in 
EtOH and the mixture was heated to reflux wid. stirring. After 3 h. the reaction mixdne 
wasconcentratedtogiveasoKd The soUd was triturated with hot EtOH (50 mL) and 
fflleredtogivc2.90gof.hep«Kiuctas.hehydrochloridesalt Tie fiee base was made by 

4»ohang .he l^hloride^dtin 50 mLofH.O and treating withSmL of conc^ 
mm. Hie aqueous suspension was extracted witii CH^ (3 X 50 mL) The 

combined organic kyers were dried overNa,S04 and concentrated to give 1-[2K2- 
-nrinoethoxy)ethyI>24nrtyl-lfl:mudazof4,5-chui^ 

MS328(M+H)*; pu ocr. 

•h NMR (300 MHz. CDQ,) 6 ISS (d. J - 8.3 Hz. 1 H); 7.83 (d. 7 - 8.4 Hz. 1 H); 7 50 

(n>,lH);7J0(m.lH);5.41(s.2H);4.69(t.y.5.6Hz.2H):3.93(t./-5.6H^2H^. ' . 

3J9(t.y.5.1Hz.2H);2.97(t.y=7.9Hz.2H);2.76(t.y-5.1Hz.2H);U9(m.2^ 
1^2 (m. 2 H); 1.26 (hr s. 2 H); 1.01 (t,y = 7J Hz. 3 H). 
. PartE 

•He compom«b in the table below were prepared according to the synthetic 
method of step (7) of Reaction Scheme H above using the foUowing general method. 

n» sul&nyl chloride cr the sul&moyl chloride (1.1 eq.) was added to a test tube 
cont«ningasolutionofH2^.munoeflK«y>tiiylJ-2-^^^^ 

anu«e(25mg)indichloremefl»ne(5mL). n« test tube was capped and then placed on a 
ahakeratambienttenvenrtureforl8-20hr. TT» solvent was removed by vacuum 
centrifugatioa residue was purified by semi-prepanitiveHPLC using Ah, UKthod 
dcscnT^dabove. Tlwpreductswerevorifiedbyaccuratemassand'HNl^ Ttet^^ 
below shows ti« structure of the fiee base and flK. observed accurate mass (M+H) 
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Example 
Number 


Staictur ofFre Bas 


Accurate Mass 
(obs.) 








12 




482.2214 


13 




486,1967 


14 


1 


493.2009 
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Example 
Number 


Structure of Free Base 


Accurate Mass 
(obs.) 


18 




518^10 








19 


% 


518^43 


20 




519^158 
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Example 
Number 


Structure of Free Base 


Accurate Mass 
(obs,) 








24 


^^^^ 


552.1874 


25 




615^848 




^^^^^^^^^ Ctdral 




26 




542.2779 
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Exaaq)lea27-39 

PartA 

Using the general method of Part A of Examples 6 - 26. 4-piperidineethanoI (10 g. 
77.4 fflmol) was reacted with di-/er/-butyl dicaibonate (17.7 g. 81.3 mmol) to provide 13.1 
g of /ert-butyl 4-(2-hydroxyethyl)piperidine-l-caiboxylate as a clear oil. 
PaitB 

Iodine (7.97 g) was added in Oiee poitioos to a solution of imidazole (3.89 g. 57.1 
mmol) and tripheiiy^)hosphine (14.98 g, 57.1 mmol) in diddoiomethane (350 mL). After 
5 minutes a solution of the materia] fiom Part A m dichloioineaiane (70 mL) was added. 
The leactionmixturB was stirred at ambienttempeiHtureoveini^ More iodine (7.97 g) 
was added and the reaction was stined at ambient tempenture for 1 hr. TTuj reaction 

mixture was washed with saturated sodium lW08ii]fete(2X) and brine, dried om^ 
sulfate, filtered and then concentrated under reduced pleasure to provide an oily residue, 
nie residue was purified by column chromatography (silica gel eluting with 20% ethyl 
acetate in hexanes) to provide 15.52 g of /crt-butyl 4H2.iodoethyl)piperidine-l- 
caiboxylate as a pale yellow oil. 
Parte 

Under a nitrogen atmosphere. 2-(li5r-imidazo[44-c]quinolin-l-yl)butan-l-ol (6.5 g. 
26.9 mmop was added in three portions to a suspension of sodium hydride (1.4 g of 60%, 
35.0 mmoO in anhydrous NJ^-dimcthylformamide. TTie reaction mixture was allowed to' 
stir for 45 minutes which time gas evolution had ceased. Tert-hatyl 4-(2- 
iodoethyl)piperidinc-l-carboxylate (10.05 g. 29.6 mmol) was added dropwise over a 
period of 15 minutes. Tbc reaction mixture was aflowed to >tii at ambient tempentuie for 
2.5 hrs; then it was heated to 100^: and stirred overnight Analysis by HPLC showed that 
the reaction was about 35% complete. Saturated ammonmm chloride solution was added, 
the resulting mixture was allowed to stir for 20 minutes and then it was extracted with 
ethyl acetate (2X). The ethyl acetate extracts were washed with water (2X) and then with 
brine, combined, dried over sodhun sulfiite, filtered and then concentraled under reduced 
pressure to provide a brown oil The oil was purified by column chromatography (siUca 
gel ehiting sequentially witfa 30% eftyl acetate in hexanes. 50% ethyl acetate in hexanes. 
and ethyl acetate) to provide 2.2 g of lert-bulyl 4-{2-[2^W-miidaa)[4.5<]quinolin-l. 
yDbutQxy]eflQd}piperidine-l-caibo:Qrlate. 
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PartD 

Using the geneial method of Examples 6-26 Part H, the material fiom Part C wieis 
oxidized to provide tert-butyl 4-{2-[2-(S-oxido-l^-imidazo[4,S-c]qutnolin-l* 
yl)butoxy]ethyl}piperidine-l-caxboxylate as an oil. 
5 PartE 

Ammonium hydroxide solution (20 mL) was added to a solution of die material 
from Part D in dichloromethanc (20 mL). A solution of tosyl chloride (0.99 g, 5.2 mmol) 
in dichloromethane (10 mL) was added over a period of 5 minutes. The resulting biphasic 
reaction mixture was allowed to stir overnight The reaction mixture was dilated with 

10 chloroform and saturated sodium bicaibonate solution. The layers were separated. The 
organic layer was dried over sodium sul&te, filtered and tten concentrated under reduced 
pressure to provide a brown glass. This material was purified by column chromatography 
(silica gel eluting first wifli 50% ethyl acetate in hexanes and then widi etfayl acetate) to 
provide 1.0 g of tert-bu^l 4-(2-[2-(4-ammo-l/f-imida2o[4,5-c]qumolin-l- 

15 yl)butoxy]ethyl}piperid]ne-l-caiboxylatB as pale yeUow gEossy foam. 
PartF 

Under a nitrogen atmosphere, /erf-butyl 4-{2-[2-(4-amino-lJy-imidazo[4.5- 
c]quinolin-l-yl)butoxy]ediyl}piperidine-l-caiboxylate (1.00 g, 2.1 mmol) and 2N 
ethanolic hydrochloric acid (10 ml, 20 mmol) were combined and the solution was stirred 

20 at ambient temperature for 14 hours. The solvent was removed in vacuo and die resulting 
tan solid was dissolved in water. Saturated aqueous sodium carbonate was added until die 
pH reached 10. After extraction .with dichloromediane (3X), die organic fiactions were 
combined, washed widi brine» dried (Na2S04), filtered, and the majority of the solvent was 
removed tn vacuo. Hexane was added to form a precq>itate. Vacuum filtration yielded 0.5 

25 g of l.{14(2i)ipcridm-4-ylethoxy)mcdiyl]propyl)-l/r-nnidaz^ as 
atanpowder. 

^H-NMR (300MHz, DMSO-dtf) : 8 8 J4 (bs, IH), 8.19 (d, J = 8.49, IH), 7.61 (dd, J « 8 Jl. 
1.13, IH), 7,45-7.39 (m, IH), 725-7.19 (m, IH), 6.55 (s, 2H). 5.25-5.15 (m, IH), 4.00- 
3.80 (m, 2H). 3.5-3,3 (m, 2H), 2.8-2.64 (m, 2H), 2.22-2.11 (m. 2H), 2.09-1.99 (m, 2H), 
30 1.8-1.63 (bs, IH), 1.37-1.0 (m, 5H), 0.95-0.7 (m, 5H); 

"C-NMR (75MHz, DMSO-d<s): 5 152.8, 145.8, 140.6, 133.0, 127.8, 127.0, 126,9, 121.3, 
121.0. 115.5. 71.8, 68.1. 58.4, 46.1. 36J, 33.1. 32.7, 24.5, 9.9; 
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10 



MS (CI) m/c 368^459 (368^50 calcd for (^jHjoNsO). 
PartG 

The compounds in the table below were prepared according to the synflietic 
method of step (7) of Reaction Scheme H above using the following general method, 

TTie sulfimyl chloride or the sul&moyi chloride (1 . 1 eq.) was added to a test tube 
containing a solution of l-{l-I(2-pq)etidin-4-ylcthoxy)mcthyl]propyl}.li/-inuda2oI4^. 
c]quinolin-4-anune (25 mg) in dicUotometfaane (5 mL). The test tube was capped and 
fliai placed on a shaker at ambient tempeiature for 20 hr. Tlie solvent was removed by 
vacuum centiifugation. The residue was purified by semiincparativeHPLC using Ae 
meftod described above. The products were verified by accurate man and 'H NMR. TTw 
table below shows the structure of the fiee base and the observed accurate mass 
(M + H). . 
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Example 
Number 


Structure of Free Base 


Accurate Mass 
(obs.) 








33 




533.2315 








34 




538^477 








35 




544^166 
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Exampi 
Number 


Structure of Pre Base 


Accurate Mass 
(obs.) 














36 




559^493 














37 




566^166 (1) 








38 




S9Z2144 
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Example 
Number 


Structur of Free Base 


Accurate Mass 
(obs,) 


39 




655.3173 



Examples 40 ^9 

PaitA 

5 A solution of tcrt-*utyl2-{24(3-aminoqumolm . , 

yl)ainmo]etfaoxy}ethylcaibainate (6.92 g, 20.0 mmol) in 100 mL of toluene was treated 
with trielbylordiofonnate (4.65 mL, 28.0 mmol) and fixe reaction mixture was heated to 
teflux. A 100 mg portion of pyridinium bydrochloride was d&en added and lefluxing was 
continued for 2 h. The reaction was tiien concentrated to dryness under reduced pressure. 

10 the residue was dissolved in 200 mL of CHiClz and washed witii saturated NaHCOi* HzO 
and brine. The organic portion was dried over NaiS04 and concentrated to give a green 
. oil. The green oil was dissolved in 200 mLofhotMeOH and treated with 10 g of 
activated charcoal The hot solution was filtered and concentrated to give 5.25 g of tert- 
butyl 2-[2-(l^-imida2o[4,5-c]quinolin-l-yl)etixoxylethylcarbamatB as a ligjbt yellow 

15 syrup. 
PartB 

A solution of terf-butyl 2-[2-(l/r-imida2o[4^-c]quinolin-l- 
yl)ctiio;^]ctiiylcarbamate (5.25 g. 14.7 mmol) m 200 mL of CH2CI2 was treated witii 
MCPBA (77%, 3.63 g, 16,3 punol). After stirring ovemi j^t, the reactionmixture was 
.20 treated with saturated NaHCOj solution and the layers were separated. Theorganic 

portion was washed witix HiO and brine ften dried over Na2S04 and concentrated to give 
4.60 g of /eft-butyl 2-[2-(5H)xido-l/f-unidazo[4,5-c]quinolin-l-yOeflio:qr]e%lcari)^ 
as a light brown foauL 
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Parte 

A solution of tert-bulyl 2-[2K5s«ido-lfl:uiudaM[4.5-c]quiiiolin.l. 
yI)ethoxy]ethylcaibamate(4.60g.I14inmol)kl50n>LofUsBchloioefl^ 
heated to 80 "C and treated with 10 mL of concentrated NH4OH solution. To the n^idly 
stired solution was added solid p-toluenesulfonyl chloride (2.71 g. 14.2 mmol) over a 10 
min period. TTie reaction mixture was treated with an additional 2 mL of concentatted 
NH4OH solution and then sealed in a pressure vessel and heating was continued for 3 h. 
TTiercactionnuxtuiewastbencooledandtreatedwithl00mLofCH,a2. Theteaction 
ti>ixtun»v««ihenwashedwithH20.1%Na:C03Solution(3X^ nworganic 
portion was dried over NaiSO* and concentrated to give 4.56 g of tert-butyl 2^2<4. 

anuno-lfl:inudazo[44-c]quinolin.l.yl)eihoxy]etlvlca^ as a Ught brown foam 
PartD 

r«^-batyl 2^2^4wunino.lfl:imidaa.I44^JquinoliD-l-yl)ethoxy]^ 

(4.56g.l2Jmmop was dissolved in 100 mLofEtOH and tr^ted with 30 mL of 2M HQ 
inEtOHand the mixture vasheatedtorefluxwithstining. >^ 3 h. the reaction mixtme 
was concentrated to give a solid. ITw solid was triturated with hot EtOH (100 mL) m«1 
filtered to give the product as the hydrochloride salt ITie fiee base was made by • 
•Mssolving the hydrochloride salt in 50 mL of H^O and treating with 5 mL of concentated 
NH«OH. The aqueous suspension was extracted with CHzQa (5 X 50 mL). He 
combined organic layen were dried over NajSO* and concentrated to give 1.35 g of l.[2- 

(2Hmiinoethoxy)etlvl> W-imidazo[4^]quiiiolin.4.ani^ as a tan powder 
MS272(M+H)*; 

'H NMR(300 MHz. 0X33) 5 7.98 (d./- 8J Hz. 1 H); 7.88 (s. 1 H); 7.84 (d.y- 8.4 Hz. 

lH);7.54(m,lH);7.32(m.lH);5.43(^2H):4.74(t.7-5.2Hz.2H);3<>7(t.7=5.2 

Hz, 2 H); 3.42 (t,7= 5.1 2 H); 2.78 (t,/- 5.1 Hz. 2 H); 1.10 (bra. 2 H). 

PartE 

TTie compoonds in the table below were prepared according to the synthetic 
method of step (7) of Reaction Scheme H above using the following general method. 

K2K2-Aminoethoxy)ethyl]-Ltf-hnidazo[4,5-cJquinolin-4wmune (20 mg) and 1- 
niethyl-2iq«iDliduione (5 mL) were combined in a test tobe and then heated and sonicated 
topmvideasoIudoiL The sulfonyl chloride (1.1 eq.) was then added to the test tube, m, 
testtBbewascappedandthenplacedonashakBratambienttemperaturefor20hr. ITus 
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solveotwasiemovedby vacuinncentniugatiotL Thetesidue wasptnifiedby semi- 
preparative HPLC using the me&od described above. Tbe products were verified by 
accurate mass and NMR. The table below shows die stractiue of the free base and die 
observed accurate mass (M 4- H). 



Exampie 

■ Number 



Structure of Free Base 



Accurate Mass 



40 



NH,- • 




302.1781 



41 




412.1468 



42 




430.1348 



56 



wo 02/46190 



PCT/USOl/46582 



Example 
Number 


Structure of Free Base 


Accurate Mass 






• 






44Z1572 




r 






A,, ..; 




44 


F 


448.1250 








45 




462.1571 
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Example 
Number 


Structure of Free Base 


Accurate Mass 
{ol>s.l 














46 




480.1274 








47: 




488.1722 








48 




490.1224 
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Example 
Number 


Structure of Free Base 


Accurate Mass 














s 




49 




X 


496.1230 



Example SO ■ 

K10<4.ammo.2.methyl-lif.iimda2o[4,5H^^ 

5-dime%lainiiK)naplittmleiie-l-sulfQnaim 




NH 



o=s=o 




PaitA 



4,7-Dioxadecai»-l,I0Hfianiine (32.6 & 0,185 mole) in acetonitrile (100 mL) was 
chilled in an ice baflL To flris was slowly added diopwise daos^ chlwide (5 g, 0.0185 
mole) dissolved m acetomtrile (60 mL) over a 20 min. period. Stimng in an ice bath was 
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continued for 1.S hr. The reaction mixture was poured into water (about 300 mL) and 
extracted with dichlorometbane (2x 100 mL). The combined extracts were washed with 
water and dried to give an oil. The oil was purified by column chromatography (silica gel 
eluting with acetonitrile containing increasing amounts of etfaanol) to provide 4.6 g of N- 
5 (10-amino-4,7HUoxadecyl)-5-dtmethylaminonaphtfaalen6-l-8ulfonamide as a ^^scous oil. 

*H-NMR (500 MHz, CDQs) L65 (2H. quin), 1.75 (2H, quin), 2.80 (2H. t, 6,59 Hz), 2,87 
(6H, s). 3.03 (2H, t, 6.1 Hz), 3.43 (2H, m), 3.47 (2H, m), 3.52 (2H, m), 3,59 (2H, t, 6.22 
Hz), 7.18 (IH, d, J = 7,08 Hz)), 7.56 - 7.49 (overlapping multiplets, 2H), 8.24 (dd. IH, J « 
10 L2,73Hz),8,31(d.lH).8.53(d,lH). 
Parts 

A solution of 2,4-dichloro-3-nitroqu]noline (2.71 g, 0.01 15 mole) in toluene (100 
mL) was cooled to 0 - 5^ in an ice bath. Triethylamme (U g) was added in one portion. 
A solution of N-(10-amino-4,7<^oxadecyl)-5HdimetiQrlamino^ 

1 5 (4.6 g, 0.01 1 59 mole) in toluene (60 mL) was added dnq)wise while maintaining tiie 
tempmture below 10°C. The reaction was stirred at 2 - 5**C for4 hrs and at a room 
temperature of 21^ overnight (18 hours). Thin layer chromatography (dichlorometbane: 
ethanol) showed a trace of tiie amine starting material, but was mostly a bright yellow spot 
at &e solvent front assumed to be the addition product The toluene was removed by 

20 rotary evaporation to provide a viscous oil. The oil was purified by column 

chromatography (silica gel, dichloromethane/ethanol) to provide 2.4 g of N-[l 0-(2-chlon>- 

3-nitn>-4H{uinolinyl)amino-4,7-dioxadecyl]- 

5-dimethylaminonaphthalene- 1 -sulfonamide. 

25 'H-NMR (CDQa) 1.62 0Hi quin), 2.05 (2H, quin), 2.87 (6H, s), 3.03 (2H. m), 3.47 (4H. 
m), 3.55 (2H, m). 3.65 (2H, m), 3.73 pH. t, 5.37 Hz), 5.75 (IH, t, 439 HzJ^T). 6.91 (IH, 
t, 4.76 Hz, NH). 7.15 (IH. d, 732 Hz), 730 (IH. m), 7.50 (2H. overlapping t), 7.62 (IH, 
m), 7.82 (IH, d. 7.44 Hz). 7.88 (IH. d. 8.54 Hz), 822 (IH. m ), 8.29 (lH,d, 8.42), 8.52 
(rH,d,8.06Hz). 

30 Parte 

Material ftom Part B (2.2 g, 0.00357 mole) was dissolved in ethanol (150 mL). 
Catalyst (about 1 g of 5% Pt/C) was added and the mixture was hydrogenated using a Parr 
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apparatus for 30 minutes. Tbm layer chromatography (eftyl acetate: hocane 1:1) showed 
that the reaction was complete. The reaction mixture was filtered to remove the catalyst 
and the filtrate was evaporated to provide a sticky solid which was shown by NMR to be 
crude N-[10-(3-amina.2-chloro-4-quinolinyl)amino^,7-dioxadecyl]-5. 
dimethylaminonaphtluUe«^.l-sulfonamide. It was used without further purification. 

'^NMR (500 MHz. CDCl,) 1.60 (2H. <iuin). 1.90 (2H. quin). 2.87 (6H. s. NMe^. 3.OO 

(2H.brs).3.45(4H.m). 3.53 (2H.mX 3.62 (2H.t. 5.62 Hz).3.71 (4.30(2H.brs NH:) 

5.85 (lH.brs.NH).7.11 OH. d.J = 7.32&).7.35(lH.m).7.44 . 7.48 (3H.m).782(lH. 
d). 8.18 (IH. dd. J= 1.1. 7.2 Hz), 8J0 (IH. d. 8.66 Hz). 8.49 (IH. d. 8.54 Hz) 

C-NMR (125 MHz) 28.48 (CH^. 30.08 (CH,). 41.93 (CH^. 4527 (CH3). 45.28 (CHA 
69.75 (CH^. 69.83 (CH^. 70.08 (CH.). 7038 (CH,). 1 14.99 (CH). 118.84 (CH) 120 84 
(CH). 123.02 (CH). 123.50 (Q . 125.67 (CH). 126.22 (CH). 128.01 (CH). 128 57 (q" 

15 M1.82(Q. 142.03 (Q. 151.75(0. ^ ^ 

PaitD 

A portion (1 g. 1.708 mmol) of the material fiom Part C was dissolved in 
tetrahydrofiiian (30 mL)and then cooledfaanice^to about 5«C.Fres^ 

acetyl cMoride (0.1361.78 mmol) added withstirring.TlK»yenow8olidwhic^ 
•inmediately precipitated isolated by filtration and washed with tetrahydiofunm. 
Standingin air gave an oily solid (possibly hygroscopic). FAB (last atom bombardment) 
mass spectrmn suggested that this was the desired NH10^^t„nido.2-chloro-l- 
quinolinyl)ainino^Jslioxadecyl]-5wiimefliylaminonsphthalene.l.sul^^ 

hydrochloridetogelherwithanundeterminedamountofstartingmateriaL ThissoKdwas 
earned on to Part E wifljout additional purification. 
PartE 

Tlio crude adt fiom Part D was dissolved in dry methanol containing 7% ammonia 
(20mL). TliesoIutionwashealedatl50X:inabombfi,r61/2his.'niereactionmixture 
wascooledaadthenconcenlnited. The residue was combined with acetone. Undissolved 
nuilerial was removed Iqr filtration. The ffltnite was concentrated aiKi t^ 

purified by colmmtchiomatograplv (silica get eflumol/dichloromethane) to pro^^ 
gofa brown oil 
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*H-NMR (400.MHZ, CDOj) L53 (2H, t, 7.08 Hz), 2,05 (2H. m), 2,45 (3H, s). 2.70 (6H, 
s), 2.90 (2H, t, 5.98 Hz), 3.30 (8H, br, m), 4.40 (2H. t, 6.59 Hz), 5.75 (2H, br s NHi), 6.65 
(IH, br s NHS02),7.00 (IH, d, 7.54 Hz), 7.14 (IH, t, 8.06 Hz), 7.30 (3H, m), 7.64 (IH, d, 
5 8.30 Hz), 7.88 (IH, d, 8.18 Hz), 8.06 (lH,.d, 7.33 Hz). 8.24 (IH, d. 8.54 Hz), 8.36 (IH, d, 
8.55 Hz), 

This material was then purified by higji perfonnance liquid chromatography using 
a Bondapak C18 12.5 mn reverse phase column (avaflable ftom Waters, Milford, MA) 
elating with a composite gradient of acetonitrile m water to provide tbc desired product 

10 

CYTOKINE INDUCTION IN HUMAN CELLS 
An in vitro human blood cell system is used to assess cytokine induction. Activity 
is based on die measurement of interferon and tumor necrosis fictor (a) (IFN and TNF, 
15 respectively) secreted into culture media as described by Testeiman et al. In *^okuie 
Induction by the bnmunomodulators Imiquimod and S-27609", Journal of Leukocyte 
Biology, 58, 365-372 (September, 1995). 
Blood Cell Preparation for Culture 

Whole blood fit>m healthy human donors is collected by venipuncture into EDTA 
20 vacutainer tubes. Peripheral blood mononuclear cells (PBMCs) are separated fixmi whole 
blood by density gradient centrifiigation using Histopaque<8>-1077. The PBMCs are 
washed twice with Hank's Balanced Salts Solution and then are suspended at 3-4 x 10^ 
cells/mL in RPMI complete! The PBMC suspension is added to 48 well flat bottom sterile 
tissue culture plates (Costar, Cambridge, MA or Becton Dickinson Labware, Lincofai Park, 
25 NJ) containing an equal volume of KPMI complete media containing test compound. 
Co»qpQuq4 PTOM»tion 

The compounds are sohxbilized in dimediyl sulfoxide (DMSO). The DMSO 
concentration should not exceed a final concentration of 1% for addition to the culture 
wells. 
30 Incubation 

The solution of test compound is added to the first well containing RPMI complete 
and serial dilutions are made in the wells. The PBMC suspension is then added to the 
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IS 



wells in an equal volume, bringing the test compound concentrations to tfae desired range. 
• The final concentration of PBMC suspension is 1.5-2 X 10* cellaAnL. The plates tie 
covered with sterile plastic lids, mixed gently and then incubated for 18 to 24 hours at 
37'C in a 5% carbon dioxide atmosphere. 
Separation 

. Following bicubation the plates are centri&ged for 5-10 minutes at 1000 ipm 
(-200 X g) at 4«C. The cell-fiee culture supernatant is removed with a sterile 
polypropylene pqwt and transferred to sterile polypropyfene tubes. Samples are 
maintained at -30 to -70^ until analysis. The samples are analyzed for Interferons and 
for tumw necrosis fiutor-a by ELISA. 

faterferotl <(f) and Ttmior Necrosis Factnr ti j ) Analysis hy J^f^ 

Interftron^x concentration is determined by EUS A using a Human Multi-Species 
kit fiom PBL Biomedical Laboratories. New Brunswick. NJ. Results are expressed in 
pg/mL. 

Tumor necrosis fector-a concentration is determined'using ELBA kits available 
fiom Genzyme. Cambridge. MA; R&D Systems, Mmneapolis. MN; or Pharmingen, San 
Diego, CA. Results are aqnessed in pg/mL 



20 



The table betew lists die lowest conceqtiation found to mduce interferon and tiie 
tewest concentration found to induce tumor necrosb ftctor for each compound. A 

indicates that no induction was seen at any of tiie tested concentrations; generally flie 
highest concentration tested was 10 or 30 |iM. 



Cytokme Induction in Human Cells 


Example 
Number 


Lowest Effective Concentration (jiM) 


Interferon 


Tumor Necrosis Factor 


3 


0.01 


0.12 


6 


0.001 


1 


7 


0.01 


1 


8 


0.01 


1 


9 


0.1 


1 
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Cytoldnelnductioa in Human Cells . 


Example 


Lowest Effective Concentration (]M) 


Number 


Interferon 


Tumor Necrosis Factor 


10 


1 


10 


11 


1 


10 


12 


0.1 


10 


13 


1 


10 


14 • 


1 


10 


IS 


10 


10 


16 


1 


10 


17 


1 


10 


18 


• ■ 


10 


19 


* 


10 


20' 


1 


10 


21 


10 


10 


22 


0.0001 


10 


23 


0.0001 


10 


■ 24 


0.0001 


10 


25 


0.0001 


* 


26 


0.01 


10 


27 


0.1 


1 


28 


0.1 


1 


29 




10 


30 




10 


31 




10 


32 




1 


33 




1 


34 




1 


35 




1 


36 




10 


37 


0.1 


1 
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Cytokine Induction in Human <>i]s 


example 
Number 


•Lowest Effective Concentration (fiM) 


Inteiferon 


Tumor Necrosis Factor 


38 


* 


♦ 


39 


1 


« 


41 


10 


1 


42 


10 


1 


43 


10 


10 


44 


1 . 


10 


• 45 


« 


« 


46 






47 




« 


48 




10 


49 


» ■ 


10 


50 


ui 


♦ 
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WHAT IS CLAIMED IS: 

I. A compound of ihe fonnula (I): 




X is -€HR^-, -CHRa-alkyK or-CHRs-alkcnyl-; 
Rj is selected fixim &e group consisting of: 

-R4-NR3-S02-R«-allcyl; 

-R4-NR3-SQ2-IW-alkCTyl; 

-R4-NR3-SOr-IW-«yl; 

-Rr-NRi-SCVIU-iicteioaiyl; 

•R4-NR3-50^-RHieterocyclyl; 

-R4-NR3-^S02-R7; 

-R»-NR3-S02-NR5-R<-alkyl; 

-R4-NR3-S02-NR5-R<i-aIkeiiyl; 

-R4-NR3-S02-NR5-R4s-aiyl; 

-R4-NR3-S02-NI^-R«-hctcroaiyI; 

-R4-NR3-S02-hnij.R^-hetBiDcyclyl; and 

-R4-NR3-SO2-NH2; 

R2 is selected fiom die group consisting of: 
-iiydrogen; 
-alkyU 
^alken^ 
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. -aiyl; 
-heteroaryl; 
-heterocyclyl; 
-alkyl-Y-alkyl; 
-alkyUY-alkcnyl; 
-alkyl-Y-aiyl; and 

- alkyl or aDcetryl substituted by one or more substituents selected 
from tte group consisting of: 
-OE; 
-halogen; 
-N(R5)2; 
-C0-N(Rs)2; 
-CO-Cmo allgrl; 
-«K)-Ci.ioaIkyi; 

-beteroaiyl; 
-heterocyclyl; 
-CO-aiyl;and 
-CO-heteroaiy^ 



Yis-0-or-S(0)(w-; 

Rj is H, Ci-io alkyl, or aiylalkyl; 

each R4 is independently alkyl or alkenyl, which may be intenupted by one 
2^ or more -O- groups; or Rj and R4 can join together to form a ring 

each R5 is mdependently H, C\.\o alkyl, or Ci-io aDcenyl; 
R« is a bond, alkyl, or alkeoyl, which may be intemipted by one or more 
-O- groups; 

R7 is Ci-io aDcyl; or R3 and R7 can join togedier to fonn a rin^ 
30 iaisOto4;and 

each Rpresent is independently selected from the group consisting of C|.io' 
alkyl, C].io alkoxy, hydroxy, halogen and trifluoromeOiyl; 

67 
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or a phaimaceutically acceptable salt thereof. 

2. A compotsnd or salt of claim 1 wherein X is -CHCaOcylXall^I)- , wherein die all^l 
groups can be the same or diffeient 

A compound or salt of claim 1 wherein X is -CH2-CH2-. 

A compound or salt of claim 1 wherein X is -CH(C2H5)(CH2)-. 

A compound or salt of claim 1 whereinRiisH. 

A compound or salt of claim 1 wherein R2 is aD^l. 

A compound or salt of claim 1 whmin R2 is -alkyl-O-alkyL 

A compound or salt of claim 1 wherein Rj and R4 join to fonn a heterocyclicring. 

A compound or salt of claim I wherein Ri is -^U-NRs-SOi-R^-axyl. 

20 10. A compound selected from &e group consisting of: 

//K2-{2-[4-anuno-2-(2-methoxyediyl)-lH^imidazo[4,5-c]quinoli^^ 
yl]ethoxy}ediyl)metfaanesulfoiiamide; 

AK2-{2-[4.ammo-2^2-meth6;^e%l)-67.8,9-tctndiydn>-lH-inudaM 
yl]ethoxy} efliyl)metlianesulfonamide; 
25 AK2.{2-[4-andBio-2-^-methoxyethyl)-l/r.in^ 
mcthylmedianesulfimamide; 

//-<2-{2-[4-amino-2-(2-mcthoxyethyl)^J,8^-te1Iahyd^o-l/^M 
yl]ethoxy}ctfayl)-jV^methyhnethanesulfonamide; 
2-butyl-l-{2-[2-(l,l^oxidoisothifl2olidin-2.yl)eflioxy]ethyl}- 
30 li/-imidazo[4,5-c]q\unolin-4-amine; and 

N-[10-{4-anuno-2-me%I-l/f-inudazo[4,5-c]quinolm-l-yIH^ 
dimetfaylaminonaphtfaalene- 1 -sulfonamide; 



10 5. 
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8. 
9. 
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or a phannaccutically acceptable salt thereof 
11. A compound of ttie fonnula (II) 



NH2 




10 



15 



wherein: X is -<MR,., -CHRralkyL, or ^HRj-alkenyl-; 

IS selected from the group consistnig of: 
-R4-NR3-S02-IU-aIkyl; 
-lU-NRa-^SOj-ll^-alkenyl; 
-R4-NR3-SOr-R«-aiyl; 
-R4-NRr-S0r-««-ietcn>aiyl; 
-R4-^«l3-SQr-RHictBn>cycly!; 

-R4-'NR3-SQ2-NRrR«-alkeiQrl; 
-R4-m3-S02-NR5-R«-aiyl; 
-R4-NR3-S02-NR5-R6-heteroaiyl; 
-R4-NR3-SOrNR3-R«-het)en>cyclyl; and 
-R4-NR3-SOrNH2; 
Ri ia selected fiom flie group consisting of: 
-hydrogen; 
•alkyl; 
-alken^ 
-axyl; 

-heteroaiyl; 
-heterocydlyl; 
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-alkyl-Y-allgrl; 
-alkyl-Y-alkenyi; 
-aDcyl-Y-aiyl; and 

- alkyi or alkenyl substituted by one or more substituents selected 
5 fiom&e group consistmg of: 

-halogen; 
-CO-NCR^te 

10 -CO-CMoalky!;' 

-CO-0-CMoalkyl; 

-N3; 

-aiyl; 

-lieteroaiy^ ; 
15 ' -heterocyciyi; " 

•CO-aiyl; and 
-CO-heteioaiyl; 

Yis-0-or-S(0)(«-; 
20 Ra is H, Cmo alkyl. or aiylalkyl; 

each R4 is independently alkyl or alkenyl, which may be intemipted by one 

or more *0- groups; or R3 and R4 can join together to form a rin^ 

each R5 is independently H, Cmo &Ikylt or Ci-io alken;^; 

Rtf is a bcxod, alkyi, or aUocnyl, which may be intexrupted by one or more 
25 -O- groups; 

R7 is Cho alkyl; or R3 and R7 can join togedier to £Dnn a ring 

n is 0 to 4; and 

each R present is independendy selected from the group consisting of C|.io 
aDcyl, C|.io alkoxy, hydroxy, halogen, and tiifluorometfayl; 
30 or a phannaceutically accq>table salt diereo£ 

12. Acompoundor salt of claim 11 whexeinRi is H or alkyl. 
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13. A compound or salt of claim 1 1 wfaerein Ra is -aDsyl-O-aDcyL 

14. A phannaceutical composition comprising a therapeutically effective amount of a 
compound or salt of claim 1 and a phannaceuticaDy acceptable carrier. 

15. A metiKKi of inducing cytokine biosynthesis in an animal comprising administering 
a therapeutically effective amomit of a compomid or salt of claim 1 to die animal 

16. The mefliodofclaim 15 ^rfKsrdn the cytokine is IFN-4X. 

17. Amefliodoftieating.viraldiseasemananimdcomprising^iminisl^^ 
llwrapeuticaay effective amourt of a compomid or sah of clahn 1 to flM! animal. 

18. Ametiiodoftreatinganeoplaaticdi^aseinaiammid^ 
Ihcrapeutically effective amoifnt of a compomid or salt of claim 1 to die ammaL 



19. A 



compound of the fommla (DDI): 




wherein- Xi8-CHRa-.-CHRralkyl-.or-CHR,-alkenyl.: 
18 selected firom the group consisting o£ 
-R4-NR3-S02-R«-alkyl;. 

-R4-NR3-S02-R«-alkeiryrl; 
-R4-MR}-S02-I(«-fiiyl; ' 
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-R4-NR3-S02-RHietBroaiyt 
-R4~NR3-SOr-R<rheterocyclyl; 
-R4-NR3-SO2-R7; 
-R4-NR3-S02-NR5-R6-alkyl; 
-lU-NRs-SOi-NRs-Rtf-alkenyl; 
-R4-NR3-SOrNR5-R6-aryl; 
-R4-NR3-S02-NR5-R6-heteroaiyl; 
-R4-NR3-S02-NR5-R6-heteiocyclyl; and 
-R4-NR3-S62-NH2; 
R2 is selected fiom the group consisting of: 
-l^drogen; 
-alkyi; 
-aOcei^; 
-aiyl; 

-heteroaiyl; 
-heterocyclyl; 
-alkyl-Y-aHqrl; 
-alkyl-Y-alkcnyl; 
-alkyl-Y-aiyl; and 

- aDcyl or aOomyl substituted by one or more substituents selected 
&0JI1 the group consisting of: 

-OH 

-balogen; 

-N(R5)2; 

-CO-Guioalkyl; 

-CO-0-C|-ioaIkyt 

-N3; 

-aryl; 

-heteroaiyl; 
-heterocyclyl; 
<X)-aiyl; and , 
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-CO-heteioaiyl; 
Yis -O.or-S(0)o,2.; 
R3 is H, Cmo alkyl, or aiylallcyl; 

each R4 is independently alkyl or aDcenyl, which may be interrupted by one 

or more -O- groups; or R4 and R3 can join to form a ring; 

each R5 is independently H, Cuo alkyl. or Ci-io alkenyl; 

lU is a bond, or is all^l or alkenyl, which may be interrupted by one or 

more -O- groups; 

R? is Cuio alkyl; or R3 and R7 can join toge&er to form a ring; 
iiis0to4;aQd 

each Rpresent is independently selected fixm flic group consisting of C^o 
alkyl, Cuio alKoxy, hydroxy, halogen and trifluoromefliyl; 
or a pharmaceutically accqytable salt fliereof. 

20. A pharmaceutical composition comprising a flieiapeutically effective amount of a 
compound or salt of claim 1 1 and a pharmaceutical^ acceptable earner. 

21. A mefliod of inducing cytokine biosynthesis in an animal comprising administering 
a flieiapeuticaUy effective amount of a compound or salt of claim 1 1 to die animal. 

22. The mefliod ofclaim 21 wherein flie cytokine is IFN-CL 

23. A mcflu>dofticating a viral disease in an animal con4)risingadmin^ 
flierapeuticalfy effective amount of a con^)ound or salt ofclaim 11 to flie animaL 

24. A mefliod of treating a neoplastic disease in an animal conqmsing administering a 
flieiapeuticaUy effective amount of a conqwund or salt ofclaim 1 1 to flie animaL 
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